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CHARLES W. DUNK 


ciples of endocrine therapy for ovarian disorders are given 
on a physiological and practical basis. In the discussion of the 
endocrine phases of ovarian disorders the authors remain 
fuUy cognizant of the important fact that a patient “is not 
wholly composed of selected endocrine glands.” The com- 
plicated problem of the thymus in chnical medicine has not 
been avoided in this symposium. 

It is with pleasure, therefore, that I acknowledge the 
efforts and cooperation of my co-authors and the W. B. 
Saunders Company in bringing to press this Symposium on 
Endocrinology . 


Charles W. Dunn, M.D. 
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diagnosis and treatment of pituitary gland 
disorders* 

MICHAEL G. V/OHL, M.D.f 
snd 

EDWARD LARSON, Ph.D.i 

Of all the endocrine glands, the pituitan* body has main- 
tained its prestige as the “master gland. It has a ■widespread 
influence on tissues, and by its interrelationship “with oth^ 
parts of the endocrine and the vegetatire nervous system, it 
aids materially in maintaining the physiologic homeostasis 
of the body. 

It is not our purpose to give a comprehensive discussion of 
the pituitan' body and its various hormones, but rather to 
discuss its disorders, and the possible clinical use of pituitarj' 
preparations. 

Amtomy. ~Tht pitmtar)' gland is made up of: 

1. The anterior lobe or me adenohypophysis 

2. The posterior lobe (pais cervosa. snd pars intennedis) 

3. The infcndibalar stalk srhich connects me phnitsiy gland vr ith 

me hypodialmuc region 

Although the secretions of the anterior lobe are more 
varied in function than the posterior, the posterior lobe 
preparations are more adequately standardized and are com- 
mercially available to the practicing phyrician. 


POSTERIOR LOBE 

The posterior lobe of the pituitary is made up chiefly of 
neuroglial cells, pitu icytes and nerve fibers. The flo-w of 

• From *e Depirtincits of Medicine sad Fna im rcoloav, Temple Um- 
versw Medicsl SAooL “ ^ 


; Asomte Prefer of M^one, Temple Uaicerstr Medical School- 
^e. m -Medit^^Nor-iem lAerty Hospiml; Asismn'r Ph-radsn, Phih’ 
Sfc ' Endocrine Clinic, Tem^U^ive^ 

S^L^re Professor of Phsrmrcology, Temple University .Medics] 
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water through the kidneys is regulated by an antidiuretic 
hormone that is secreted in the posterior pituitary. I^Tien the 
tract of fibers betn^een the h>T)othalamus and the posterior 
pituitary is interrupted, there results an absence of the anti- 
diuretic hormone and diabetes insipidus ensues. 

Diabetes Insipidus 

Diabetes insipidus can be caused by destruction of the 
posterior lobe, cutting the hj^ophysial stalk or by inter- 
rupting the supraoptico-hypophysial tract which induces 
depnerative changes in the pars nervosa. The anddiuretic 
principle secreted by the posterior pituitary acts directly on 
the kidney causing reabsorprion of water from the tubular 
fiuid. 

The chloride excretion in diabetes insipidus is within nor- 
mal limits and the administration of solution of posterior 
pituitary does not alter significantly either the serum chloride 
or urine chloride. 

The diagnosis of diabetes insipidus usually presents no 
difficulty. To differentiate it from polyuria due to nenmus- 
ness, Rynearson and Kepleri recommend the study of the 
ability of the kidney to concentrate urine. The patient re- 
frains from drinking fluids for Welve hours, whereupon 
the specific gravit)’’ of the last specimen of urine passed 
during this interval is measured. The patient noth diabetes 
insipidus cannot concentrate urine to a specific gravity of 
more than 1.010 regardless of the abstention from fluids. 

Individuals ntith polyuria due to nervousness concentrate 
the urine normally. The differentiation of the polyuna of 
diabetes insipidus from that of chronic glomerular nephntis is 
made by the absence in the former of elevated blood pressure, 
of changes in the blood vessels of the retina and of enlarge- 
ment of the heart, and lack of increase in the nitrogenous 
waste products in the blood. 

Tteatinent of Polyuria and Polydipsia.— The pol)’uria and 
polydipsia of diabetes insipidus are best controlled by the 
administration of the solution of posterior pituitary contain- 
ing the antidiuretic principle pitressin. However, it does not 
cure the disease. The average dose is 0.5 to 1 cc. given 
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hM)odermicaUv from one to four times daily It may also 
b'e^d by the nasal route, either m the form of a tampon of 
absorbent cotton saturated x^ith 0.5 to 1 cc. of the solution 
and inserted into one of the nostrils, or in the form of minute 
amounts of dried posterior pitnitar>' powder used as a snuff. 




Fig. ^OS.-Tlic effect of injecting innarenoady 0 2 cc. of a solution of 
posterior pstnittn- per Idlogram into a cat anesthetized with b 2 thit 2 l.effier. 
L.y. ~ leg volume, fftonans slisht decrease 
BP. = blood pressure, snsrained increase 
S.r. = spleen volume, sustained decrease 
K-V . ~ mdney volume, sustained increase 

Greene and_jmuar>- have reponed on the use of pitressin 
tJTTTute in oil, 5 to 10 pressor units administered incramuscu- 
My in five cases of diabetes insipidus, in which die anti- 
diurenc effect lasted from thirn- to eighn-two hours There 
were no disagreeable dde effects and die urea clearance and 
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water through the kidneys is regulated by an antidiuretic 
hormone that is secreted in the posterior pituitary. When the 
tract of fibers between the hypothalamus and the posterior 
pituitary is interrupted, there results an absence of the anti- 
diuretic hormone and diabetes insipidus ensues. 

Diabeies InsipFclus 

Diabetes insipidus can be caused by destruction of the 
posterior lobe, cutting the hypophysial stalk or by inter- 
rupting the supraoptico-hypophysial tract which induces 
degenerative changes in the pars nervosa. The antidiuretic 
principle secreted by the posterior pituitary acts directly on 
the kidney causing reabsorption of water from the tubular 
fluid. 

The chloride excretion in diabetes insipidus is within nor- 
mal limits and the administration of solution of posterior 
pituitary does not alter significantly either the serum chloride 
or urine chloride. 

The diagnosis of diabetes insipidus usually presents no 
difficulty. To differentiate it from polyuria due to nervous- 
ness, Rynearson and Kepleri recommend the study of the 
ability of the kidney to concentrate urine. The patient re- 
frains from drinking fluids for nvelve hours, whereupon 
the specific gravity of the last specimen of urine passed 
during this interval is measured. The patient with diabetes 
insipidus cannot concentrate urine to a specific gravity of 
more than 1.010 regardless of the abstention from fluids. 

Individuals Avith polyuria due to nervousness concentrate 
the urine normally. The differentiation of the polyuria of 
diabetes insipidus from that of chronic glomerular nephritis is 
made by the absence in the former of elevated blood pressure, 
of changes in the blood vessels of the retina and of enlarge- 
ment of the heart, and lack of increase in the nitrogenous 
waste products in the blood. 

Treatntent of Folyuria and Polydipsia.— 'The. polyuria and 
polydipsia of diabetes insipidus are best controlled by the 
administration of the solution of po^erior pituitary contain- 
ing the antidiuredc principle pitressin. friovr&vtv, it does not 
cure the disease. The average dose is 0-5 to 1 cc. given 



PITUrrARY GLYYD DISORDERS 


1661 


anterior lobe 

The anterior lobe of the pituitax>- is made up chiedy of 
columns of ceUular elements and ver>- little connective tissue. 
Three distmct t%-pes of cells are differennated accordmg to 
their staining reactions: chromophile (eosmophile and 
basophile) and chromophobe. 

1 Cells havins a cvtoplasn tAich is distincdy granular and vMA 
reacts to dvi, the so-called cbrDTr.opbils cells. (Some tlie 
chromophile cells hare an aSnitr for add stains, hence are 
called cdioptik or eosinoplih cells.) 

2. The t::sopbi’.:c t-eRs, rvhich possess the a^ty for basic dyes 

5. possessing a finelv granular nonsta ining cytoplasm, the nen- 
tTOptilic or ciromopiobs cells 

A great deal of investigation has been conducted on the 
phvsiology of the anterior lobe of the pituitar\'. Its manifold 
acrivities have been shorvn to depend upon the secretion of 
the various hormones by the cells of the anterior pituitary. 


Honnones of ihe Anferior P'rhjiiary 


The chromophobe cell is generally thought to be vrithout 
secretory* function. The growth principle (somatotropic) is 
elaborated by the eosinophiles, the gonadotropic principles 
are elaborated by the basophile cells. There are other prin- 
ciples elaborated by the anterior pituitar}- lobe. They are the 
thNTDtropic, adrenotropic (corticotropic), lactogenic and 
diabetogenic. The cell that is responsible for their daboration 
is not knowTi w-ith certaint\'. 

For practical purposes, it is to be emphasized that at the 


present time the anterior pituitary* honnones have not been 
isolated in pure form for climcal use. At best they are (with 
the exceprion of the lactogenic hormone) mixture of several 
of the active principle-“pituitar\- soup” as one author called 
It. It is also to be borne in mind that because of tbeir protein 
nature, they deteriorate in solution rather rapidlv Thee are 
essenual difference betw-een the hormone of ’the anterior 
and postenor lobe of the pituitar>-.^ The anterior lobe pren- 
arauons exert their characteristic effects relativelv slowlv 
^uire mpeted adm^^rions, and affect prii^arilv the 
smcmrJ dments of body (o.g., d,e promodio of 
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blood piossuie wro 

tannate for its prolonged ac ^ comfort 

to the aqueous soluoon and brag p„ce 

to the padeut. In some P”““- » ftfgrVen mtta- 

lutraruuscular route .s to be used. 

»s 


VWiVJUai^ 5 WlAV. 

Chet cnalce, Uses of P"«rr-tmcdou of 
ntresdn also elevates blood pressure is 

the pexipKeral^ is as great as that result- 

more gradual, it 1^ long > eomeohrine. Pitressin is, there- 
ing from the administration o It should 

fore, of value m intramuscularlf. In panents 

be given ^rben dental work is requi 

mrnnarv thrombosis, m n ra! 


patients 


r'gi«n "eurf^ot ta--— , , 

with coronary combined noth pitressm rather 

the local anesthetic sho reasons. Pitressin also snm- 

than vnzh epinephrme for ^hus increasing pen- 

ulates the following extensive abdominal 

stalsis. In mtestmal pneumonia, the use of 

operatioas, and , cjj,ce the introduction of pco- 

pLessin has proved is not resorted to for 

?dgmine, however, the (See Fig- 208.) . 

abdominal distennon as i^irary is the oionocic 

Another pnnciple of ^of the utenne muscle 

factor phocin. It property, its use in obstetnes 

foUovi-ing labor. ^byScSi. 

is weU knossm to P j 

ie strength is ^'’:iljTstand=trdtooon ^ , 

20 pressor units. 
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siren these preparations shodd be kept trader constant ob- 
serration, ^ce precocions pubertt- with marked h>'pertroph> 
of the genitalia may occur; treatment should be discontraued 
before ^nital growth becomes excesare. ^ 

It is to be stressed tbat before und erra lc f ng treatment of an 
nnderazed child, the po^bilitr of a cyst or neoplasm in or 
near the anterior pitoitaiy should be excluded. It is ako to 
be borne in mind that nonendocrine causes of retardation of 
growth, such as congenital s%-philis, }trrenile tuherculoas. 
congenital heart disease, fanln,' nutrition, renal rickets and 
other medical conditions shonld receire attention before 
endocrine therapy is planned. 

Gomdotrop'ic Homones.—Xt present, it is beliered that 
there is a folhcle-sthnulatrag hormone (F.S.H.) and luteiniz- 
ing hormone (L.H.). The luteinizing principle also stim- 
ulates the interstitial cells of the t^es and produces growth 
and development of the accessor}' sex glands in the male. 

Van Dyke and his collaborators® have made progress in 
isolating ^e follicle-stiinulating and luteinizing prindples in 
pore form. Their work, however, awaits further experimental 
confirmation and application in the clinic. 

Thyrotropje Pnne/p/e.— Loeb, Aron and others^® have defi- 
nitely established the relationship of the anterior pituitarx' 
lobe to the thxnoid gland. However, the thxTotropic extract 
of the anterior pituitar}' is of limited clinical value. In onr 
practice, we should still continue to use desiccated thxmoid in 
cases of hx-pothyroidism, in preference to the thxTotropic 
extract. Recend}', cases have come to light of mx-xedema due 
to absence of the thx-rotropic hormone as a re^t of hx-po- 
function of the anterior pituitarx'.^ The “pituitary tx-pe’’ of 
mx-xedema is associated xvith adrenocortical insufficiencx- 
(hx-potension) and absence of diabetogenic and foUicle-sdm- 
Hating substances (hx-poglycemia, ^amenorrhea, loss of 
libido). It is important to bear m mind that in “pituitarx' 
mx-xedema.” thyroid administration produces no improvement 
and may cause vomiting, marked abdominal pam and col- 
lapse. The unfavorable response to thx-roid in a suspected 
case of mx-xedema should make one suspicious of its pituitarx- 
origin (Fig. 209). ^ 
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gro\vth). The posterior lobe extracts, on the other hand, 
elicit an^ immediate pharmacodynamic response on either 
isolated tissue preparations (e.g., the uterus) or in the intact 
animal. 

Growth Principle . — ^The growth principle appears to influ- 
ence skeletal growth mainly by stimulating the epiphysial 
canilages.^ The commercial products representing the growth 
principle are impure. In addition to the growth principle, 
they contain a certain amount of gonadotropic and thyro- 
tropic, and, possibly, adrenotropic principles; they are also 
high in protein. They are water-soluble, and their effects are 
not sustained. 


Evans and his associates® have recently freed the growth 
factor from contamination with lactogenic and tliyrotropic 
hormones. The effect of this growth hormone in animals can 
be observed by the “silver nitrate” line of the epiphysis forty- 
eight hours after its administration. The gromh hormone 
causes retention of proteins in the body, an overgrowth in a 
normal animal or a normal growth in a hypophysectomized 
animal without any effect on the so-called target organs 
(organs affected by other pituitary hormones; adrenal, thy- 
roid, ovaries, etc.). To our knowledge this hormone is not 


available for human use. Many factors are concerned in the 
process of growth, such as heredity, environmental condi- 
tions, proper nutrition and influence of several of the other 
endocrine glands. Some workers® have reported resumpdon 
of growth follo^vi^g treatment wth pituitary extracts in 
children who ceased growing. However, the possibility of 
spontaneous growth has not been excluded, and again, these 
“successfully” treated children have not reached the stature 
desired for the age. My personal experience wdth pituitary 
groivth promoting extracts has been disappointing. 

Recently, attention has been called to the fact that accel- 
eration of grotvth in undersized children can be obtained by 
the administration of choriomc gonsdotropins and testoste- 
rone propionate.'^- ® Since at present there is no commercial 
pituitary growth hormone available, the use of choriomc 
gonadotropins (pregnancy urine) and the male sex hormone 
offers a means of stimulating groivth. The patient who is 
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However, valuable as these observations are, Aey cannot, at 
present, be utilized in clinical medicine. The work ot 
Young^® is interesting in this connection. He ^cceeded m 
establishing a permanent diabetic state in dogs by danaagmg 
the islands of Langerhans, through the injection of crude ex- 
tracts of the anterior pituitary lobe. It is thought mat the 
altered carbohydrate metabolism is mediated by a biochem- 
ical s^'stem in the liver, the equilibrium of which is governed 
by the opposing forces of the pancreas on the one hand and 
of the anterior pituitarj^ thyroid and adrenal cortex, on the 
other.” 

Although the existence of a definite tj’pe of diabetes in- 
duced by overactivity of the anterior pituitarj’’ gland is now 
recognized, treatment of diabetes mellitus by irradiation of 
the pituitary gland has yielded most inconclusive results. The 
same may be said about the use of estrogenic substances as 
an adjunct in the treatment of diabetes mellitus. Until more 
is learned about this interesting phase of carbohydrate metab- 
olism, the physician should continue to rely on insulin and 
(fiet for the control of diabetes. 

HYPOPITUITARISM 

From a clinical point of view, pituitary disorders are 
divided into mo opposed groups— tiiose due to glandular 
overfunction (hj-perpituitarism) and those due to glandular 
underfunction (hypopituitarism). The chief pathologic proc- 
esses invohnng the pituitar)’^ gland are: adenomas and other 
neoplastic processes, functional hypoplasia, hyperplasia and 
destructive lesions. The destructive lesions of clinical im- 
portance are tuberculosis, congenital or acquired syphilis, and 
necrosis due to emboli and thrombi. Impaired function of the 
anterior pituitarj’- may result from the acute infectious dis- 
eases of childhood. Hypopituitarism in the female may de- 
velop at the onset of menstruation, menopause, or follonong 
pregnancy (Fig. 210). Doubtless, during these epochs, there 
is an mcrease in the pituitarj- secretion which may be fol- 
lowed by pituitar)’- exhausnon. An analogous situation during 
*^™°strual epoch may occur udth regard to the thyroid 
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Lactogenic Honmne.—T\^ hormoue is the only piruitan' 
hormone that has been obtained in crystalline form It has 
^en used in nmrsing mothers who did not lactate sufficiendy. 
However, the increase in lactation was nil or negligible.^® 
Adrenotropic Honmne.~Th& concept of refatfonship of 
the anterior lobe of the pituitary to the adrenal cortex is sup- 
ported by considerable experimental evidence. Clinically this 
IS borne out by the great similarit)* in appearance of patients 
u ich basophilic adenoma and adrenal cortical tumor. For the 






'.V 




\ 



Fig, Z09.— Pimitan,' m)'xedema in a man aged sixt)’ years, who com- 
plains of attacks of faintness, sweating and loss of consciousness. BjMJL 
— 15 per cent. Blood cholesterol 172 mg. per 100 cc. Blood pressure SO/SO. 
Bradycardia. Patient is extremely sensitive to insulin. Absence of a.xillaiy 
and pubic hair. Responds poorly to thyroid therapy. Case will be described 
in detail elsewhere by Dr. Krainer. (Service of Dr. David Kramer, Phila- 
delphia General Hospital.) 

present, the adrenotropic extract of anterior pituicar>' is far 
removed from immediate application in human therapy. 

Diabetogenic PrincipJe.-ThtK is adequate evidence to 
support the view that the pituicarj' lobe contains a principle 
which has a definite effect on carbohydrate metabolism and 
also on fat and protein metabolism. In the last four years, 
Houssay, Long and Lukens^^ have made important contribu- 
tions on the interrelationship between the pituitary and the 
adrenal cortex in the metabolism of carbohydrates and fats. 
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A B 

Fig. 211.— Fitnitaxv dvrarfism in a gid (B), aged fontteen yeais. Heigbt 53 
inches, vreight 57 pounds. CoBjpaxe sridi her aster (.A), aged nine yeass. 

sellar expanding tumor, the sella turdca may be distorted 
and ewiaa of the clinoid processes is noted. The visual fields 
may be constricted and the opdc chiasm implicated. 

Before undertaking any therapy for hj-popituitaiism, an 
intrasellar or suprasellar tumor should be rded out. All too 
often have patients come to an endocrine clinic for dwarfism 

* 1115 Coder, Poirer znd FYilder chlodde depledon test is •csed for de- 
tesaaiaig the ktter OAAiA., II J: liT, 1938). 
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Fig. 210.— Rapid gain in weight following wo pregnandes in a ■woman aged 
thirtj’-four years; menstruation has become irregular and scant. 

Clinical Diagnosis of Hypopifultarism 

The clinical diagnosis of hj'popituitarism rests upon three 
factors; (1) Eh’citation of the edoJogic factors. (2) Obsen^- 
ance of the various manifestadons in the target organs: 
skeletal undeigrovth, genital underdevelopment, and dis- 
turbed menstruation in the female (irregularity, scantiness or 
amenorrhea, and loss of libido in the male); hy-potension 
is seen more frequently than hypertension. The patient has 
a soft skin with girdle type of adiposity; there is sparse 
growth of hair; the upper measurements are usually greater 
than the lower.* (3) Laboratorj' findings: a normal or low 
basal metabohc rate, decreased specific dynamic action of 
protein;^® the blood cholesterol is vtithin normal range; there 
is a tendency toward a low blood sugar level (crawng for 
sweets) and increased sugar tolerance. The blood and urine 
are low in pituitar>’’ gonadotropins. The blood and serum 
* Upper measurement is the length from the vertex to sj’mphj'sis pubis; 
lower measurement is from the sj'mphj'sis pubis to the bottom of the heel, 
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usuaUy not below the average and the patient ^ overweight. 
Pitnitarr" infandlism is probably due to an mhented under- 
functio^g of the eo^ophile elements of the antenor pimt- 
ar\' lobe. The Loram-Levi t>-pe of dwarfism is charactermed 
bv a diminution of all parts of the body; however, the mf^- 
tde proportions are retained. Such patients are not mentaUy 
retarded. It is in this type of dwarfism that vario^ pitmtarj* 
growth extracts have been used. However, there is no record 
in the medical literature of any case in which the evidence 
could be presented as concluave of accelerated grotvth fol- 
lowing such therapt*. 

FroHich's Syndrome 

Frohlich’s s^iTidrome. or dystrophia adiposogertkalis, may 
become apparent in childhood, adolescence or maturity. If 
the disease begins in early childhood, there may be retarded 
skeletal development, obesit\\ and the external genitalia are 
small and remain infantile. In the male the testes may fail to 
descend. It is in such patients with undescended testes that 
chorionic gonadotropin may prove effective m bringing the 
testicles down into the scrotum. In the female, there is genital 
atrophy, and the uterus and ovaries are small. The secondary’’ 
sex characteristics are partially* developed and menstruation 
is delayed until from fifteen to eighteen years of age. The 
obesity* is most marked at the shoulders, breasts, lower ab- 
domen, hips and thighs. The arms and legs are rather thin 
(Figs. 213 and 2 14) . In this connection, it should be stated that 
the laity’^ and the physician should realize that obesity* in child- 
hood demands inquiry*, and if it is found to be patholomc, 
treatment should be instituted at the time when there is still 
some chance of success. In the adolescent form of Frohlich’s 
syndrome, there may* be skeletal overgrowth, the size of the 
genitalia may* be normal, but the secondary* sex characteristics 
are absent; m girls, menstruation may* be delay*ed. Frohlich’s 
syndrome after the age of thirty* or forty vears is evidenced 
by obesity, menstrual disturbances, and frequentlv ht-per- 
mchosis of the face, arms and thighs. In the maiorin- of 
panents vTth Frohlich’s sy*ndrome, there is no cli^cal evi- 
dence of neighborhood pressure signs,” and the x-ray of the 
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- or pituitary amenorrhea after having received “injections,” 
prior to admission, only to reveal a progressive tumor in- 
volving the optic nerves. Not in all instances of hypopituitar- 
ism does one find manifestations of hyposecretion of all the 
hormones; more often hypopituitarism may manifest itself by 
hyposecretion of one or two of the pituitary principles. 

Pituitary Infantilism 

Pituitary infantilism may result from pure hypoplasia of the 
anterior lobe, or from hypoplasia caused by tumor pressure. 
Infantilism is characterized by a general arrest of skeletal 



Fig. 212.-Pituitar>^ dwarfism and progeria in a boy aged fourteen years. 


grotwh and an underdevelopment of all organs and s>^stems 
of the body, however, vdthout adiposity. Such persons never 
develop sexual maturity, nor associated seconda^^ sex ch^- 
acterisrics (Figs. 211 and 212). This condinon is not to be 
confused with the Frohlich syndrome, in which the height is 
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usually not below the average and die patient k overweight. 
Pituitaiy’- infandlism is probably due to an inhented under- 
functioning of the eosinophile elements of the antenor pirat- 
ar%* lobe. The Lorain-Levi t}*pe of dwarfism is character^ed 
bv a diminution of all parts of the body; however, the mfM- 
tiie proportions are retained. Such patients are not mentally 
retarded. It is in this t>-pe of dwarfism that various pitmtary 
ffTO'v^'th extracts have been used. However, there is no record 
in the medical literature of any case in which the evidence 
could be presented as conclusive of accelerated gro-^vh fol- 
lowing such therapy. 

FroHicli's Syndrome 

Frohlich’s s^mdrome. or dystrophia adiposogenitaUs, may 
become apparent in childhood, adolescence or maturity. If 
the disease begins in early childhood, there may be retarded 
skeletal development, obesin*. and the external genitalia are 
small and remain infantile. In the male the testes may fail to 
descend. It is in such patients with xmdescended testes that 
chorionic gonadotropin may prove effective in bringing the 
testicles down into the scrotum. In the female, there is gerutal 
atrophy, and the uterus and ovaries are small. The secondary 
sex characteristics are partially developed and menstruation 
is delayed until from fifteen to eighteen years of age. The 
obesin- is most marked at the shoulders, breasts, lower ab- 
domen, hips and thighs. The arms and legs are rather thin 
(Figs. 213 and 214). In this connection, it should be suted that 
the lait)- and the phj-sician should realize that obesitj- in child- 
hood demands m^uiry, and if it is found to be pathologic, 
treatment should be instituted at the time when there is still 
some chance of success. In the adolescent form of Frohlich’s 
s}-ndrome, there may be skeletal overgrowth, the size of the 
genitalia may be normal, but the secondarj' sex characteristics 
are absent; in girls, menstruation may be delayed. Frohlich’s 
^-ndrome after the age of tlurt)- or forn* years is evidenced 
by ob^t\-, menstrual disturbances, and frequently h:\-per- 
tnchosis of the face, arms and thighs. In the maiorin- of 
panents y-ith Frohlich’s SA-ndrome, there is no climcal evi- 
dence of neighborhood pressure agns,” and the x-ray of the 
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Recent studies incline to the wew that 
l-rohlich s syndrome is caused by a lesion in the hj^othalamus 
rather than by primary disease or dysfunction of the pituitar}’ 

Treafinem.-hn occasional case of pre-adolescent Froh- 
uchs syndrome “straightens out” spontaneously wthout 
treatment. However, this rare occurrence should not preclude 
the msntution of early treatment. The treatment includes 



■r 


Fig. 213.— Pre-adtilt h}'popicuicarisin in a girl aged thirteen j-ears. 

measures designed to correct obesity, to stimulate gonadal 
development, and to relieve amenorrhea and hypertrichosis 
in the female patient. For the obesity, a subcaloric diet, high 
in proteins, in wtamins and in calcium is of major importance. 
Small doses of desiccated thyroid are beneficial in the reduc- 
tion regimen, and in stimulating pituitary function. For hypo- 
genitalism in the male patient chorionic gonadotropin 
(AJPi.). 200 rat um'ts three times weekly, may be employed. 
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m testoradoa of roenstraai peri^dty 
FroWich's ss-ndxome is very tJificult. The combined me _o 
diet, dosage irradiation of the pitmtarN- gland and ovanes 
and the administration of estrogenic and pitmtaiy esmTO 
are recommended by .Mazer and I^el.^“ Jor hr-permcho^ 
electrolyss is the treatment of choice. It is obvious that votn 
sireranon of the visual fields and other endence of a toraor 
or cvsn suigerr' is recommended. 



Fig-. 21i — Hx'popirtjiraisni ia a girl aged trrentr years. Sdla mrdca is 
'cr.dler tKua the aveiage. X-ray of stdetoa rer^ dtit die pede-at is 
raarledly retarded in dosare of epjpht-sal lines. Ia creaeral, she shotvs a 
bone age of sonjenhnt less dian fonrreai years. Priina^ smecoirhea failed 
to respond to oarions eadocriae therapy,' 

Psychic and Personaliiy' Changes 5n Hypopihiitarism 
Lurie"'' has recently stressed the psj'chic manifestations and 
pei^onaiin- changes observed in htyjopitnitarism. Children 
uach Frohlich's syndrome lack assr^Veaess-, “they are shv 
sentle. eas>--going, dmid and arnsna' On the oier hand 
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u ^ normal. Recent studies incline to the view that 

hrohhch’s syndrome is caused by a lesion in the hypothalamus 
rather than by primary disease or dysfunction of the pituitar\’^ 
gland. 

Treamem.-hxs. occasional case of pre-adolescent Froh- 
lich s syndrome ‘straightens out” spontaneously uithout 
treatment. However, this rare occurrence should not preclude 
the institution of early treatment. The treatment includes 



Fig. 213.— Pre-adult hj’popicuitarism in a girl aged thineen years. 

measures designed to correct obesity, to stimulate gonadd 
development, and to relieve amenorrhea and h 3 'pertrichosis 
in the female patient. For the obesity, a subcaloric diet, high 
in proteins, in vitamins and in calcium is of major importance. 
Small doses of desiccated thyroid are beneficial in the reduc- 
tion regimen, and in stimulating pituitary function. For hypo- 
genitalism in the male patient choriom'c pnadotropin 
(A.P.L.), 200 rat units three times weekly, may be employed. 
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rhea, and psychic changes, premature semhty, loss of hbido, 
and potentia. The symptoms usually follow postp^m hemor- 
rhage and coUapse. Anorexia nenmsa may mimic Spends 
disease and presents difficulties in the differenml diagnosis. 
Severe loss of weight and a low basal metabolic rate in a 
young unmarried woman who has never been pregnant favor 
the diagnosis of anorexia nenmsa. A decided improvement or 



Fig. 216.— Frohlich dystrophy in a man aged twentj'-two years. Timid, sub- 
nussive, completely withdrawn into himself. 


a return to normal health as a result of psychotherapy or 
after any treatment available at present (including endocrine 
therapy) further suggests the diagnosis of anorexia nervosa.^® 

C*.SE Resort (Fig. 116a).— A. M. was a single, white woman of twenty- 
five years. ^ 

Clinical Dafa.-Progressive loss of weight from 1931 to 1933 (140 to 68 
pounds). Abdominal pain, appendectomy January', 1933. Amenorrhea since 
1933. Progressive weakness, headache, depression, atrophy of breasts, edema 
of eyelids and lower extremiries, dizziness, loss of hair, dry cold skin 
amnesia spells, pulse rate 54 to 60. H)'potension, with blood pressure 70 
to 90 mm. systolic, 50 to 45 mm. diastoUc. Atrophy of the uterus sub- 
normal temperature. ’ 
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chi]^en of the Lorain-Levi type of dwarfism are mentally 
ert, forward and aggressive. Depending largely upon the 
environment, the timid child may overcompensate and be- 
come aggre^ive, antisocial md delinquent (Fig. 215); or the 
cfiua may become more titmd and refuse to mate normal 
social contam (Fig. 21<5), In view of the frequency of these 
behawor difficulties, both the physician and the parents 



Fig. 21i.— Frohlich dystrophy in a boy aged sixteen years. Aggressive, anti- 
social, given to stealing money from his mother in order to buy sn-eets. 


should make ever)r effort to correct the condition early and 
thus prevent the development of personality maladjustments. 

Simmonds’ Disease 

The term Simmonds’ disease, or pituitary cachexia, is to be 
applied to patients in whom there has been extensive d«truc~ 
tion or atrophy of the pituitary gland. The condition is rare. 
The outstanding clinical features of the disease arc extreme 
emaciation, weakness, falling out of teeth and hair, amenor- 
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90 and 100 mm. of mercurj'. Collip fraction ^ras substituted for antenor 
pituitarj- liquid to raise the basal metabolic rate. The patient subsequently 
went into acute coma. Blood sugar readings of IS to 20 mg. per 100 cc. 
of blood were obtained. Glucose was given intravenously; adrenalin was 

ineffective. . 

/4u/opo’.— General osteoporosis of skull, peritoneal nmd moderate m 
amount, fatty tissue absent. Endocrine: Pituitar}'— marked atrophy, being 
50 per cent of normal in size, with microscopic, diffuse atrophy, some 
fibrosis, and loss of cjtoplasm from cells. Parathyroid— “verj’^ unusual pic- 
ture” made up of “dark chief cells” tthich is opposite of adult normal. 
Pancreas— large size, microscopically normal. Thttoid- normal resting of 
sland with increase in the stroma of a dense fibrous character. (Thj’ro- 
tropic fraction given.) Suprarenal— microscopically normal. (Adrenotropic 
fraction given.) 

HYPERPITUITARISM 

H}-perplasia of the eosinophile cells may result in gigantwn 
when the disease begins at an age when the epiphyses are 



gigantism in a man aged trvenn'-eiahr 
which began wnth unusual rapiditt' of growth at rhe 

s: -S “.'i rS i - 
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Laboratory Daw.— Basal metabolic rate, minus 44. Wassennann and 
Kahn— negative. Blood per 100 cc.; calcium, 10.4 mg.; phosphorus, 4 mg.; 
chlorides, 496 mg. 

Sugar Tolerance Curve 



SO Blood 
gm. Urine 


100 Blood 
gm. Urine 
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J hour 

1 hour 
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176 
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180 
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82 

172 

200 

183 
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Fig. 216a.-Shnmonds’ disease. A and B, Anterior 
^ Prior to onset of illness. (See Case Report.) 

, • r cc daily progjTion B, 10,000 R.U. 

Therapy. -Anterior months) occurred at end 

es'ers' fifth day. Menstruation (first tnuu 1 00 000 R.U. -Anterior 

»d btood p»»» >»» » b'"™” 
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In conclusion, some results MUth posterior pituitary lobe 
hormones have been spectacular in the expermentd a^al. 
However, the cHnical appbcation of these findings is c 



Fig. 219.— Obesit}- foUoiring an attack of encephalitis lethargica in a 
Oman aged thim'-five years. Patient gained 100 pounds in nine months 
after the attack. Present sveight 314 pounds. 

to evaluate because (1) of the paucin* of pure preparations 
and (2) so many of the anterior pituitar)* lobe disturbances 
are not well defined in the clinic. 
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rence. The hyperpituitary state may gradually change into a- 
hypopituitary^ state tidth sjnnptoms of asthenia, hypotension 
and loss of libido (Fig. 217). The treatment of gigantism 
and acromegaly is at best unsatisfactory. This phase of the 
pituitary and its neoplastic processes was considered else- 
where.*^ 

Cerebral Obesity 

Extreme obesity may result from lesions in the region of 
the pituitary, infundibulum, or paraventricular nuclei in the 
floor of the third ventricle. Usually this type of obesity is 
associated with sj'mptoms of diabetes insipidus (Fig. 218). 



Fig, 21S.— Cerebral obesitj' in a man aged thirtj'-eighc years. Height 61 
inches, weight 291 pounds. Gained 100 pounds_ in twelve months; widi in- 
crease in weight developed drowsiness, pobrnna, and marked retention of 
sodium chloride. (From author’s article in Am. J. Med. Sc, Alay, 1932, 
Lea & Febiger.) 

Camus and Roussy" and more recently Long*® have shovm 
that extreme obesity in animals may result from hypothalamic 
iniur 5 L In this connection it is interesting to note that cases 
of obesity may follow epidemic encephalitis (Fig. 219). 
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DIAGNOSIS AND TREATMENT OF PITUITARY 
TUMORS* 


BERNARD J. ALPERS, M.D, Sc-D. (Med.)t 

Defimtion.-^xicasry tumors of die pituitary gland may be 
defined as those tumors arising from the gland structures and 
gronfins \rithin the sella turcica. This excludes, therefore, all 
tumors arising above the sella turcica (suprasellar) and those 
lying adjacent to the seUa (parasellar). 

Incidence.— Tht occurrence of primary tumors of the 
pituitary varies from 13 to 15 per cent of all types of brain 
tumor, and probably is closer to die former figure. An *mci- 
dence of 17.8 per cent is found in Cushing’s series, but this 
is higher than found in other clinics. 


TYPES OF PITUITARY TUMORS 


The tumors occupying the pituitary’’ region are made up of 
the following types: (1) adenomas, (2) hypophyseal stalk 
tumors, (3) cysts of Rathke’s cleft. They' arise, therefore, 
from the substance of the gland, exclusively* the anterior lobe 
portion, from the intermediate portion, and from cells which 
lie along the infundibular stalk. No known tumors arise from 
the posterior lobe of the gland. 

The vast majority of the primary pituitary tumors are 
adenomas; the hypophy'seal stalk tumors and Rathke cleft 
cyst represent rare primary types. 

"nie adeno7?iJs are of three types; (1) chromophobe, (2) 
eosinophilic, (3) basophilic. They arise from the correspond- 
ing cell types of the anterior lobe, the chromophobe from 
the most numerous of the acinar cells wHch do not have 
specific granules within their cytoplasm; the eorinophilic 
from the eosinophile cells of the anterior lobe; the basophilic 
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CLINICAL FEATURES 

Since the pituitary adenomas are by the most numerous 
of the primary pituitary tumors, a description of their climcal 
features ttdll sufiSce for pituitary tumors. 


History of the Illness 

The problem in pituitary tumors is pr^arily that of head- 
ache and failing vision in adults and it is these symptoms of 
which patients complain most frequently. Pituitary tumors 
are apt to be found in persons ranging in age from fifteen to 
sixty years, the greatest age incidence occurring benveen 
thirty and sixty. Failing vision is more often the presenting 
complaint than is headache. Under some circumstances loss 
of libido and potency in the male, or menstrual disturbances 
in the female, may be the chief complaint. 

Headache is present in about three-fourths of cases of pitui- 
tary tumor, but it is a first symptom m only one-third of the 
cases. In about two-thirds the onset is marked by visual com- 
plaints which precede the appearance of the headache. The 
headache or visual symptoms as a rule have been present for 
a period of several months or one to two years before the 
patient presents himself for treatment, but symptoms may 
have been present for several years in some instances before 
the patient appears for relief. The headache usually is frontal 
in location, often most intense behind the eyes or in the 
temples where it may be described as a pressure sensation, 
and is usually constant. While it is most often frontal m loca- 


tion, it may be generalized not infrequently and m not a few 
instances it is described as occipital or parietal in location. It 
may even be unilateral and be mistaken for migrame. It is 
paroxysmal in some cases, however, and in others may be 
present for long periods of time, months or years, Tvith sud- 
den cessation of the headache, probably as a result of decom- 
pression of the tumor into the sphenoid sinus. In some in- 
stances the tumor may run its course tvithout the development 
of headache at any time. ^ 

In the majority of cases visual complaints precede headache 
as the presenting symptom, but both distobance of vSon 
and headache may appear simultaneously in some instances. 
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ham the basophile cells. The chromophobe adenoma is asso- 
ciated “^dth a hypopituitaiy endocrine disturbance, the 
eosinophihc^ adenoma with acromegaly, and the basophilic 
adenoma with basopfaihsm or Cushing's syndrome. 

The cyrt of Rathke's cleft, a rare type of tumor, arises from 
the cell remnants of Rathke’s pouch in the embryo. Hypo- 
physeal stalk tinnoTs may arise %vithin the sella turcica and 
remain confined to it. They take their origin from cell rests 
of the embryonic hypophyseal stalk lying at the junction of 
tfie infundibulum and the anterior lobe of the hypophysis 
just under the diaphragm of the sella turcica. 

PATHOLOGY 

Tumors arising within the pituitary gland produce their 
sjnmptoms by three mechanisms: (1) expansion of the sella 
turcica in which the gland fies, (2) compression of the over- 
lying optic nerves and clfiasm, (3) destruction of the pitui- 
tary gland. 

Tumors arising within the pituitary gland cause an enlarge- 
ment of the sella turcica and usually remain confined to it. 
They compress the optic nerves and optic chiasm growing 
in such fashion as to push upward against the chiasm, causing 
it to straddle the tumor and resulting in flattening and stretch- 
ing of the optic nerves. "VSHhile they remain confined to the 
sella turcica for the most part, some of them may escape into 
the cranial cavity by extension through the opening for the 
infundibular stalk in the diaphragm or by rupture of the 
diaphragm itself. They may extend into the frontal region, 
into the cavernous sinus region, or spread our between the 
temporal lobes. 

The adenomas are soft tumors, usually solid but sometimes 
cystic. They all respond w^ell to irradiation, the eosinophilic 
type in particular. Chromophobe adenomas may be mah’gnant 
in rare instances, growing veiy rapidly and extending into 
the skull bones. TTie hypophyseal stalk timior is an epitheh’al 
growTh, composed of epithebal cells, usually cystic, and often 
containing calcium. Rathke’s cleft cyst is a rare epithelial 
tumor w'hich is always cystic and is composed of columnar 
ciliated epithelinm. 
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T^e visual disturbance is usually described as a blurring of 
vision, foggy or misty vision, in one or both eyes. There may 
be a history of relief of visual symptoms in the past by 
glasses. This may catch the unwary off guard, since the 
obtdous inference is to conclude that a refractive error is 
present and to dispose of the case on this basis. In some cases 
the patient may complain of inabihty to see out of the cor- 
ners of the eyes or of colh'ding with objects on the side, 
(subjective hemianopsia) thus calling attention to the hemi- 
anopsia. This complaint is unusual, however, the field defect 
either remaining unnoticed by the patient or overlooked in 
the more obvious visual loss as seen in the dimness of vision. 
It is not unusual, despite the closeness of the relationship of 
the tumor grounh to the optic nerves and chiasm, to find 
patients who make no complaint of wsual disturbance. The 
great majority will however call attention to visual loss (blur- 
ring vision, loss of eyesight, spots before the eyes) and it is 
precisely because of this complaint that pituitary tumor must 
be suspected. Diplopia is at times an early complaint. 

In addition to the headache and visual history, there voU 
usually appear a story of endocrine comphints. In the male 
this is outstandingly concerned vdth loss of libido and sexual 
potency, failure of development of hair grovrh, infrequent 
shaving, and gain in weight. In the female, the most common 
complaint is disturbance in menstrual function, usually seen 
as sparsit)’ of flow or even as cessation of menstruation. 

Other less common and less specific complaints are found 
in the not uncommon history of fatigue and general ioss of 
vmscuiar po’ixer. Excessive thirst and unnarion, imusual de- 
sire for streets, and excessive reaction to cold are ocher sj'mp- 
toms. In acromegalics a history of excessive grovT:h of the 
extremities, of change in the appearance of the featizres, 
fatigue, and of the need of larger gloves and shoes is often 

obtained. . 

The storj’" in summary, therefore, consists of frontal ne^- 
ache of brief or long duration, preceded or accompanied by 
loss of vision, and amplified by endocrine complaints of van- 
ous types, depending on the nature of the endoenne dis- 
turbance. 
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DIAGKOSIS AXD TEEATME^rr OF 


The visual field defect begins in the upper temporal 

of each eye and proceeds domiyard in the temporal faelds. 

This t>-pe of field cut is found in a high percentage of m- 



Fig. 2X0.— Advaaced bitemporal henuanopsia in a case trith almost com- 
plete loss of sTson in die right eve. 



aov^.ced case svidi modciatelt- good visual acuiu-. 


^ces (o per cent or more). It is usually present for both 
form and color fields and is associated with spacins of macu- 
lar vision. Bitemporal hemianopsia for color may be found 



1684 


BERJfASD J. ALPERS 


ObjecfFve Rndfngs 

With such a history, examination uuU reveal the following 
features: 

1. Optic Atrophy.— This is the result of pressure of the 
tumor against the optic nen^es as it expands upward, but 
traction of the nerves and chiasm as well as blockage of 
vascular supply by the pressure are also factors. It constitutes 
one of the most important of the signs of pituitar}’’ tumors. 
The change is seen as a primary optic atrophy usually involv- 
ing both disks, and is present in at least three-fourths of the 
cases at the time of examination. In some cases the optic 
atrophy may be unilateral, one eye being normal. The loss 
of visual acuity is usually proportional to the optic atrophy, 
but it is not unusual to find cases in tvliich the opdc isks 
are normal (6.5 per cent) while the visual acuity is impaired 
(6/15 or 6/20 and less). In some cases with optic atrophy 
there may be surprising retention of visual acuity. The need 
of recognizing cases early is shonm by the fact that in almost 
all series of cases which have been reported there has been a 
high percentage of blindness in one or both eyes by the time 
patients appear for treatment. DeSchweinitz reports the fol- 
lowing; 

Blind, or near blind, both eyes . . IS cases 

Blind, or near blind, one eye ... S7 cases 

Standard central Tision, both eyes 7 cases 

In some series of cases about 5 to 6 per cent have been 
found with a low degree of elevation of the opdc disks 
(1—1. S diopters). In others no choked disk has been found. 
Very rarely pituitar}’" adenomas may cause high choked disk. 
An instance has been recorded of a choked disk as high as 
6D without visual field changes. In this case a large accumu- 
lation of fluid under the frontal lobes may have contributed 
to the edema since the pituitar}’" tumor, a cyst, was confined 
to the seUa turcica. 

2. Hemianopsia.— In typical cases the opdc atrophy is as- 
sociated with bheiJiporal beirnanopsia (Fig. 220), due to pres- 
sure in the opdc clu'asm on the fibers from the nasal hdf of 
the retina w’hich receive impulses from the temporal fields. 
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Scotomas are found in the visual fields in about 15 per cent 
of cases. The scotoma is usually central and is most often the 
result of a retrochiasmal extension of the tumor. ^ In other 
instances a scotoma may result from anterior extension of the 
tumor ■nnth impingement on an optic nerve. 

In cases with advanced optic atrophy and vi^al loss, visual 
fields may be impossible to obtain. In other instances there 
may be blindness of one eye and temporal hemianopsia in 
the other. 

The combination of eye findings varies, therefore, in pitui- 
tary tumors. These may be grouped as follows; 

(1) Optic atrophy and bitemporal hemianopsia. This occurs in the 

majority of instances (75 per cent). The degree of opdc 
atrophy may be greater in some instances than in others. 

(2) Opdc atrophy and homonymous hemianopsia (6-16 per cent). 

(3) Bitemporal hemianopsia and normal opdc nerves. 

(4) Opdc atrophy and a central scotoma in prefixed chiasms. 

(5) Choked disk with bitemporal hemianopsia, rarely. 

(6) Choked disk with normal visual fields, verj' rarely. 

(7) Normal opdc nerves and fields, rarely. This occurs at times 

even in the presence of quite large tumors. 


3. Deformity of the Sella TuBacA.— The grouTh of 
the tumor within the sella turcica inevitably produces a 
change in its bony contour, the result being a characteristic 
ballooning out of the sella (Fig. 223). The floor becomes 
depressed and the underlying sphenoid sinus encroached 
upon. Upward expansion of the tumor produces erosion of 
the posterior clinoid processes and the dorsum sellae, and 
erosion and pointing of the anterior clinoids. The deformity 
is easily recognized when fully developed. In its early stages 
it may not be readily detected without supporting clinical 
signs. 


4. Endocrine DisruRBANCES.-Associated with the optic 
allophy, the bitemporal hemianopsia, and the expansion of 
the sella timcica, are endocnne disturbances. These ate of two 
'lypopimtary pictures associated with chromo- 
phobe adenomas, (b) acromegaly, associated tvith eosino- 
philic adenomas In adiaon, there is (c) the basophilic 
adenoma which a always microscopic, nevei produces o^c 
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atrophy or bitemporal hemianopsia, and is never associated 
with enlargement of the sella turcica. 

(a) Hypopltidtary Features (Chromophobe Adenoma).- 
Hypopitmtansm is by far the most common of the endocrine 
^^bances associated Math pituitary tumors. It is charaaer- 
ized by depression of sexual function, atrophic changes in the 



Fig. 223.— Tj'pical appearance of the sella turcica in adenoma. Balloon- 
shaped enlargement:, pointing of the anterior clinoids, thinning of the 
dorsum sellae nircicae, and encroachment on the sphenoid sinus 

skin and hair, adipositj’’, decreased metaboh'c rate, and high 
carbohydrate tolerance. The full-bloom sjoidrome of dystro- 
phia adiposogeiutalis (Frdhh'ch sjoidrome) is rarely seen 
since chromophobe adenomas are rare before puberty. 
Amenorrhea is common, is usually gradual in onset, is a very 
early sjonptom, and is preceded usually by irregulanty and 
decrease in menstrual floM'. Loss of libido is found in males 
and Tvith it not infrequently a loss or impairment of se.xual 
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atrophy or bitemporal hemianopsia, and is never associated 
wh enlargement of the selia turcica. 

(a) Hypopituitary Feattires (Chromophobe Adenoma).- 
wypopitmtansm is by far the most common of the endocrine 
ois^bances associated twth pituitary tumors. It is character- 
ized by depression of sexual funcrion, atrophic changes in the 



Fig. 223,— Typical appearance of the sella turcica in adenoma. Balloon- 
shaped enlargement, pointing of the anterior cUaoids, thinning of tive 
dorsum seilae rnrcicae, and encroachment on the sphenoid sinas. 


skin and hair, adipositjr, decreased metabolic rate, and high 
carbohydrate tolerance. The fuli-bloom syndrome of dystro- 
phia adiposogenitaiis (Frohiich syndrome) is rarely seen 
since chromophobe adenomas are rare before puberty. 
Amenorrhea is common, is usually gradual in onset, is a very 
early symptom, and is preceded usually by irregularity and 
decrease in menstrual flow. Loss of libido is found in males 
and with it not infrequently a loss or impairment of sexual 
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decrease in estrogens and androgens, diminution or absence 
of 17-ketosteroids and pregnandiol. 

(b) Acroiitegaly.—The. features of this are so well known 
as to require little description. In the fully developed case 
there is enlargement of the jaw, protrusion of the lower jaw, 
prominent eyebron-s, enlargement of the hands and feet nith 
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potence. The skin is fine, smooth and delicate. The hair be- 
comes soft and dpr and the facial hair scanty, making shaving 
necessary much Jess frequently than normal. The pubic ban 
becomes scanty and in males assumes a feminine distribution. 



Fig. 223a.— Pituitary basophilism in a girl twenty-three years of age. 
Chief compiaims: Rapid gain in weight; scant and irregular menstruation, 
and pains in both lower e.stremities. Positive sigyis: Obesitj’ affecting face 
and upper trunk; grouth of hair on upper lip and chin; prominent purplish 
striae on lower half of abdomen; basal metabolic rate minus 26 per cent; 
high carbohydrate tolerance. DemineralizaiiDD of right tibia and metataisal 
bones and phalanges, {Coxmesy of Wohl, M. G., Moore, J. R. and Young, 
B. R.: Radiology, rol. 24.) 

Adiposity may be present, but is often not striking in adulc. 
It is more frequent in younger padenrs. The basal metabolic 
rate is usually low. Hormonal studies* show a probable de- 
crease in thyrotropic and gonadotropic hormones, a probable 

• I am indebted to Dr. A. .Ah Rakoff for the data concerning the hor- 
monal studies in pituitary tumors. 
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anopsia, and roentgen examination of the skull for enlarge- 
ment of the sella turcica. In a typical case, opac atrophy, 
bitemporal hemianopsia, and a charactenstic enlargement ot 
the seUa turcica mtU be found. The diagnosis m such a case 

is usually not difficult. _ . • • j 

The important problem is that of early diagnosis in order 
to save vision before it becomes too greatly involved. The 
difficulty lies in those cases which complain of failing or 
misty vision in which there is no difficulty in \dsual acuity 
or in which no eiddence of optic atrophy is seen by oph- 
thalmoscopic studj’^. Such cases are apt to be dismissed as 
instances of refractive error, especially if they are relieved 


temporarily by glasses. A complete liistoiy in such a case 
mtU ordinarily give some clue concerning a possible pituitary 
tumor— menstrual difficulties, headache, asthenia, loss of 
libido. It is a vise principle to follow, that if there is a 
suspicion that a tumor may be present, visual field and 
roentgen studies of the skull should be done, the reason 
being to detect tumor early before too much pressure is made 
on die optic nen'^es and chiasm resulting in irreparable dam- 
age to vision. 


Disturbance of vision is of course a common complaint and 
pituitary tumor is one of its less common causes, taking all 
causes of visual disturbances into consideration. It is pardy 
for this reason as well as for die facts mentioned previously 
that many early cases of pituitar)’- tumor are not detected. 
The problem can be seen conversely in the large proportion 
of cases lyith irreparable optic atrophy at the time of their 
first e.xamination. Not only are many cases not detected early 
but too many are diagnosed too late. 

Not all patients present themselves iidth a complaint of 
failing vision. Headache may be the presenting complaint, 
as well as menstrual disturbances. In cases widi this onset 
pituirar}^ tumor must be suspected if the history is of long- 
standing and if there are visual complaints as well. 

Alany cases of early pituitary tumor are assumed to be due 
to sinus disease, and the patient is dismissed iidth that diag- 
nosis. It IS essential to realize that sinus disease rarely caus^ 
optic atrophy or, for that matter, severe visual disturbances, 
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the growth hormone and a decreased production of the sex 
hormone. 

Not all cases of acromegaly are associated with an eosino- 
ph^c adenoma. Some are due to hyperplasia of the eosino- 
phihc cells without enlargement of the gland and uith no 
signs of tumor. 

(n) Basophilism (Cushing’s Symdrome) .—This endocrine 
picture is associated "unth a microscopic basophile adenoma 
in the majority of cases and is never found ndth enlargement 
of the sella turcica or compression of the optic nerves or 
chiasm. In rare instances no adenoma is found. The same 
picture may be produced by adrenal cortical tumors. The 
sjmdrome is characteri 2 ed by obesity of the face, neck and 
trunk, hirsutism, osteoporosis, purple striae of the trunk and 
thighs and decreased sexual aedwty (Figs. 223a and 223b). 

5. Miscell.akeovs SYj^tPXOMS.—At rim es ocular palsies 
may be obsen’-ed ■udth pituitary adenomas. Of these, oculo- 
motor paralysis of one side is most frequent and is character- 
ized by external strabismus, ptosis, limitation of movement 
of the eyeball, and immobility of the pupil to h'ght stimula- 
tion. At times abducens paralysis occurs, evidenced by inter- 
nal strabismus. Ocular palsies are usually the result of e.xren- 
sion of the adenoma beyond the sella, but they may occur 
udehout such extension. 

When a pituitarj^ adenoma breaks through its capsule and 
escapes into the cranial cavity, it develops the feature of an 
intracranial tumor. Other cranial nerve paralyses besides 
oculomotor, uncinate fits, and motor paralysis may result. 
Diabetes insipidus is sometimes found. 

OfAGNOSIS 

The crucial problem in both the diagnosis and treatment 
of pituitar)' tumors is that of srision. The complaint of blur- 
ring or failing wsion of gradual onset should ^ouse the sus- 
pidon of a pituitarj^ tumor especially if there is a historj of 
long standing headache, chronic menstrual disturbances, or 
loss of libido in a young adult or in an older person. Such a 
suspicion should lead to an ophthalmoscopic ex^maaon for 
the presence of optic atrophy, visual field studies for hemi- 
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and irradiadon-and each has its advocat^. The proponent 
of irradiation point to the absence of fatahty by ^ method, 
while the advocates of surgery point out tiat the mort^^' 
is less thari 5 per cent. The nse of irradiation may re^t m 
valuable time lost in the preservation of vision, accord^ to 
its opponents, while its advocates indicate that remission Oi 
swnptoms and signs can be obtained in 50 per cent of chro- 
mophobe adenomas. The chromophile adenomas are more 
susceptible to roentgen therapy th^ the chromophobe n^ie. 

It is difficult to establish set rules concerning the use of 
surserv or irradiation in the treatment of pitmtar}* adenomas. 
In cases with definite optic atrophy and clear evidences of 
pressure on the optic nerves and chiasm, operation is prefer- 
able in order to relieve the compression already existent and 
to prevent further compression and hence greater visual loss. 

IndicjtioTis for Roentgen Tfienipj.— Roentgen therapy is 
best resenred for the following uyes of cases; 

1. Early cases; 

(a) Cases with no optic atrophy, bnt with hemianopsia, with 
little or no loss of ■visnal acnhy. 

(i) Cases with early opdc atrophy with hemianopsia, but 
tfith normal, or near normal, visual acuitv. 

Z. Postoperatrre treatment. 

3. Cases in which operation is refused. 

l^'hen irradiation is used, it should be followed carefuUv 
for its effect on the optic nerve, visual fields, and visud 
acuiy. Any indication of advance in any of these factors 
should mean substitution of operation for roentsen therapy 
in order to preserve vision. Frequent ophthalmoscopic and 
visual field studies are necessart' in order to prevent visual 
loss. 

It may be objected that the early cases susgested for ir- 
radiation are precisely the ones best suited for operation since 
pressure effects are least. Since roentgen treatment is effica- 
cious in many cases, a trial of such treatment in earlv cases 
appears ad%dsable, especiaUy if they can be studied adequatelv 
to prevent irreparable visual loss. That these studies areessen- 

frnvf rh ""r ^ P°^ble to predict 

trom ffie climcd ^dies whether vision is still recoverable 
and when it will become permanent. 
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to recall that sinus disease and pituitary tumor may exist 
simdtaneously in the same patient. The-too ready acceptance 
of sinus disease as the cause of visual disturbances therefore 
fails to recognize these tv'o essential points. 

In view of the great importance of the early detecdon of 
pituitary tumors, there is little excuse for not erring on the 
safe side in suspicious cases and of making the requisite 
studies to establish the diagnosis— roentgen examinarion of the 
skull and ophthalmoscopic and visual field studies. 

Differential Diagnosis 

The differendal diagnosis of pituitary rumors is not diffi- 
cult. There are few conditions which simulate the complete 
sjmdrome. There are many conditions which produce optic 
atrophy but few which cause optic atrophy and bitemporal 
hemianopsia. Lesions in the suprasellar region above the sella 
turcica produce optic atrophy and bitemporal hemianopsia. 
These include aneur}’'sm, mem’ngiomas, adenomas, hj^po- 
physeal stalk tumors and arachnoiditis. None of these condi- 
tions are associated with the tjqjica] sellar deformit)’’ of the 
piruitar}’ tumor. The hjqiophyseal stalk tumor may be asso- 
ciated with sellar destruction which may rarely simulate, an 
intrasellar tumor. Suprasellar tumors are usually associated 
with minor deformities such as erosion of the posterior 
clinoids and dorsum seUae. Endocrine disturbances are not 
prominent in suprasellar lesions save in the case of hypo- 
physeal stalk tumors which are often associated with infantil- 
ism, since most of these tumors develop in children or 
adolescents. 

Tumors or aneuiy^sms in the parasellar region may produce 
optic atrophy but are always associated with homonymous 
hemianopsia, often ■swth ocular palsies, and unilateral erosion 
of the seUa turcica. 


TREATMENT 

The treatment of pitmtarj' adenomas is concerned largely 
with (I) the presentation of remaining itision, (2) the pre- 
vention of failure of vision in cases vdth adequate or nor- 
mal sight. Two n-pes of treatment are available-operanon 
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and ir-adhtioa-aiid each tas its advocar^ Tne proponent 
of irradknon point to tie absence of fatality by tn^od. 
vrhile the advocates of surgery point out tpt me 
is les 5 per cent. Tne use of inu.dianon may le^t in 
val^ble time lost in the preservation of vision, accord^ to_ 
its opponent, while its advocate indicate that remisaon ot 
s^-mnioms and sens can be obt^ed in 50 per cent ox chro- 
monhobe adenomas. The chromophile adenomas are more 
snscennble to roentgen therapy than the chromophobe t\-pe. 

It !s dimcult to establish set xuls concerning the use ot 
snmerv or iiradiation in the treatment of pituitai].' adenomas. 
In Wes vith dennite optic atrophy and clear evidences ot 
pressure on the optic nerves and chiasm, operation is prefer- 
able in order to relieve die compre^on already existent and 
to prevent further compression and hence greater visual los. 

ir.d:cztior.s for Ros7r:gen T/rmpy.— Roentgen therapy is 
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Indications for Stirgery^—Most cases of pituitary adenoma 
require operation since the indications of pressure and ■risual 
loss are usually well advanced by the time patients appear 
for treatment. Studies of postoperative cases show that for 
the chromophobe adenomas there is great variabilitj' in the 
rate of growth. If a recurrence is to develop, signs of it will 
be manifest within five yearn after operation in 95 per cent 
of cases. With operation followed by irradiation there may 
be remission of sy'roptoms for 10 to 20 years. In acidophilic 
adenomas associated with acromegaly, operation brings good 
relief of the visual disturbances, but none for the endocrine 
disorders. 

Cystic adenomas of the pituitary are not susceprihlc to 
irra^adoo. Operation gives best relief, but there is no way 
of determining beforehand whether a tumor is solid or c.rstic. 

The durarion of the visual sjnnproms determines the out- 
look in general. Cases with a shoner duration than those of 
visual symptoms show a greater tendency to recover}' than 
those of longer duration, though it is well known that sudden 
impairment of vision may be associated with relatively little 
improvement after operation- The visual fields tend to parallel 
the improvement in idsual acuity. Thesh too are more prone 
to improv'e the shorter their durarion. 
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INDICATIONS FOR SURGICAL TREATMENT OF 
PITUITARY TUMORS 
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The successful treannenc of all malisnant tumors depends 
upon early diagnosis- The basis for this statement is obtained 
from surstcal esperiences ■where the small szt. the locarion 
and the fact that the rumor has nor spread to distant parrs 
have all contributed to the ease with which complete surgical 
removal is ejected and morbidity kept dotvn to a rnirumom. 
This is particularly true in brain tumors where the conserva- 
tive removal of tissue is so importanc. For example, a small 
rumor in the frontal lobe can be removed ea^y. in most in- 
stances completely, without subsequent morbidin-'. TITiereas, 
if that tumor has spread to the adioining parietal or temporal 
lobts. its removal cannot be cuected without danger of life 
or of a definite permanent defect. 

Pimitan'" rumors, although they are not clasafied as true 
brain tumors, must be considered malignant because thee can 
not. in most instances, be removed completely and because 
they press upon vital structures when they become laree. 
Early diagno^ of the presence of these mmoxs orevents 
harmful pressure upon -vital structures. Likewise, n paves 
the way to restoration of the normal function of the pituitarv 
gland. 


An e-vample of the effects of late diagnosis in patients with 
pituitarv- c>-st3 is obtained from a paper by Sir TTctor Horslev. 
He stated that by the rime the patient reaches the neuro^ 
suigeon. the tumors are so large chat it is practically impos- 
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Indications for Surgery. '-Most cases of pituitary adenoma 
require operation since the indications of pressure and visual 
loss are usually well advanced by the time patients appear 
for treatment. Studies of postoperative cases show that for 
the chromophobe adenomas diere is great variability in the 
rare of growth. If a recurrence is to develop, signs of ic 
be manifest ndthin five years after operation in 95 per cent 
of cases. With operation followed by irradiation there may 
be remission of sy^mptoms for 10 to 20 years. In acidophilic 
adenomas associated with acromegaly, operation brings good 
relief of the visual disturbances, but none for the endocrine 
disorders. 

Cystic adenomas of the pituitary’^ are not svscepdble to 
irradiation. Operation gives best relief, but there is no tvay 
of determining beforehand whether a tumor is solid or cystic. 

The duration of the visual symptoms determines the out- 
look in general. Cases with a shorter duration than those of 
\nsual s>*mptoms show a greater tendency to recovery than 
those of longer duration, though it is well known that sudden 
impairment of vision may be associated with reladvely little 
improvement after operation. The visual fields tend to parallel 
the improvement in visual acuity. Thesh too are more prone 
to improve the shorter their duration. 
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in over 25 per cent of these adenomas and directs the form 
of treatment to be used, as vnU. be shown later. 

Symptoms and Sigm.-These pitmtar>- tumors produce 
their sj-mptoms and agns by causing a disturbance of the 
functional activity of the gland, and pr^siue upon the struc- 
tures above and to the sides of the pituitarj' fossa or sella 
turcica. The former symptoms and signs are referred to as 
ghnduLtr and the latter as yieighborhood. 

The glandular manifestations are characteristic but they 
may be misinterpreted. The first complaint, of both men and 
women, is usually loss of libido or loss of sexual desire. In the 
female, the menstrual cycle is markedly retarded or stops 
completelv. In both sexes the hair becomes scant}’’, fine and 
dr}', but is particularly evident in the male, since the necessit}' 
for shaiang is much reduced. The weight of the patient in- 
creases in most instances to the point of obesit}'. With this 
increase of weight there is a lowering of the basal metabolic 
rate in many of the patients. During examination a curious 
mental sluggishness uill be noted and some of the patients 
will comment about their lack of initiative. 

The neighborhood S}'mptoms and signs begin "with head- 
ache. This complaint is usually referred to the temporal 
regions, but the U'pe of headache has no uniformit}' and no 
characteristic features. The cause is attributed to presence 
upon the diaphragm of the pituitar}' fossa. 

After die tumor has pushed its way above the sella turcica, 
it exerts pressure upon the optic nerres and optic chiasm. 
The patient warns the physician of this fact by comp lainin g 
of loss of vision. 

In about half of the patients, the visual loss follows a defi- 
nite pattern. The adenoma compresses the inner half of both 
optic nerves and/or optic chiasm. The optic chiasm consists 
of the crossing fibers from die inner or medial half of both 
opnc nerves. Pressure on either of these two structures the 
opnc chiasm or medial half of both optic nerves, will cause 
bhndness of the nasal half of both retinae. If this visual defect 
IS plotted on paper placed in front of the patient, it tviU be 

projection, or fields 
are blind. Smce the outer half of each visual field is on the 
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sible to remove them. His surgical e.vperiences clearly em- 
phasize this fact. Since the publication of his paper, the 
proficiency of diagnosing these tumors in their early stage 
has improved greatly but there remains the possibilit}* for 
further improvement. 

Just as the ability to recognize pituitary rumors early has 
improved, so has treatment advanced. Surgical technic has 
improved so that the tumor can be approached and dealt vath 
more easily. In addition to this, x-ray therapy has been found 
to be most valuable in checking its grovth. As a result of 
these advances, the future of patients with pituitar)^ rumors 
is much brighter. 

The purpose of this clinic is to give the essential features 
which vtU assist in the early recognition of pituitan^ tumors 
and to outline the present methods of therapeutic manage- 
ment of patients with pituitary tumor. 

TYPES OF TUMORS 

There are four n'pes of tumors which grow most com- 
monly in connection with the pituitary gland, as follows: 

1. Chromophobe adenoma 

2. Chromophile adenoma (eosinophilic adenoma) 

3. Basophilic adenoma 

4. Hj’pophj’seal stalk tumor (Rathke’s pouch rumor) 

In addition to this group of tumors, there is a lesion called 
adamantinoma. This grovTh is rare, malignant, and need not 
concern us here. 

Since, with the e.vception of the basophilic adenom.i, all of 
these tumors are, or eventuall}' become, surgical lesions, each 
will be considered separately from the clinical and therap- 
eutic standpoints. 

CLINICAL DATA 

Chromophobe Adenoma 

This tumor, as its name implies, is a more or less circum- 
scribed proliferation of the chromophobe cells of the anterior 
lobe of the pituitar}’’ gland. Most chromophobe adenom.as arc 
solid; however, they may undergo cystic degeneration, the 
cyst occupying most of the tumor. This process cakes place 
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in over 25 per cent of these adenomas and directs the form 
of treatment to be used, as udll be shown later. 

Symptoms and Sigtir.-These pituitarj- tumors produce 
their sj^ptoms and signs by causing a disturbance of the 
functional activity of the gland, and pressure upon the struc- 
tures above and to the sides of the pituitar)^ fossa or seUa 
turcica. The former symptoms and signs are referred to as 
glandular and the latter as neighborhood. 

The glandidar manifestations are characteristic but they 
may be misinterpreted. The first complaint, of both men and 
women, is usually loss of libido or loss of sexual desire. In the 
female, the menstrual cycle is markedly retarded or stops 
completely. In both sexes the hair becomes scanty, fine and 
dr}’’, but is particularly evident in the male, since the necessity 
for shaving is much reduced. The weight of the patient in- 
creases in most instances to the point of obesity. With this 
increase of weight there is a lowering of the basal metabolic 
rate in many of the patients. During examination a curious 
mental sluggishness will be noted and some of the patients 
will comment about their lack of initiative. 

The neighborhood symptoms and signs begin with head- 
ache. This complaint is usually referred to the temporal 
regions, but the type of headache has no uniformity and no 
characteristic features. The cause is attributed to presence 
upon the diaphragm of the pituitary fossa. 

After the tumor has pushed its way above the sella turcica, 
it exerts pressure upon the optic nerves and optic chiasm. 
The patient warns the physician of this fact by complaining 
of loss of vision. 

In about half of the patients, the visual loss follows a defi- 
nite pattern. The adenoma compresses the inner half of both 
optic neri’es and/or optic chiasm. The optic chiasm consists 
of the crossing fibers from the inner or medial half of both 
optic nepes. Pressure on either of these two structures the 
opuc chiasm or medial half of both optic nen’es, will cause 
blindness of the nasal half of both retinae. If this visual defect 
IS plotted on paper placed in front of the patient, it ^vill be 
seen Aat the outer halves of both visual projections, or fields 
are blind. Smce the outer half of each visual field is on the 
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temporal side, the defect is called bite7nporal he7>7'!a7Wpsia. 
The patient sometimes gives the history that vision is begin- 
ning to fail from the outer side of both eyes. 

Other types of visual defects which may occur are blind- 
ness in the same half of each eye, known as ho777onyi7707is 
hei 7 tia 77 opsia, and blindness in one eye with general constric- 
tion in the other eye. Obviously these are late signs and the 
diagnosis should be made when only slight visual defects arc 
noted. 

Pressure upon the optic nen^es can be confirmed by an 
examination of the optic disks with an ophthalmoscope. The 
optic disks lose their normal pink color and become pale 
when subjected to pressure. Depending upon the length of 
time pressure has been exerted upon the optic nen'es and 
chiasm, the pallor of the disks varies up to the point of a china 
white color which is indicative of complete atrophy. Because 
this pressure is made directly on the optic structures, the out- 
line of the optic disk is sharply defined, only the nerve head 
participating in the atrophy. The term prwwry optic atrophy 
is given to this picture. This type of atrophy is in contrast 
to that caused by increased intracranial pressure, in which 
instance the optic nerve is literally pushed into the chamber 
of the eye, carrying \vith it the retina. Actually, this process 
is caused by edema. The retina around the optic disk conse- 
quently takes part in the atrophy. The margins of the disk 
are, therefore, irregular. Atrophy thus produced is called 
secojjdary optic atrophy. 

Occasionally the optic disk, because of pressure from a 
pituitary tumor, takes on a greenish v^a.xy appearance in 
addition to the pallor. This color is pathognomonic of pitu- 
itary tumor. Optic disk pallor and the characteristic color of 
the disk are late signs and it must be remembered that it is 
not necessary to have either one to make the diagnosis. 

The final link in the diagnosis of chromophobe adenoma 
is enlargeiiteitt of the pituitary fossa or sella turcica. Presence 
of enlargement is determined by means of a lateral ,\--ray 
picture of the skull, or, better still, a picture of the pituitary 
fossa. The fossa will be seen to have a characteristic balloon- 
shaped distention. 



SURGICAL TREATMENT OF PITUITARY TU-MORS 


1701 


Covmwn and Sunmmy.-As the clinical ^ 

mophobe adenoma is unfolded, it becomes app^ent Aat Je 
Jlmdrome is not particularly significant imtfi the panent de- 
veloped visual disturbances. This is parncifiarh true if th 
patient is a ivoman approaching the time of menopai^e. Ah 
the snnptoms and signs can be mist^en for this normal ph\ s- 
ical chanse up to the point of beginning \^al impairment. 
It is for this reason that pituitarj" tumors in patients in this 
ase group are likely to be overlooked until marked visual 
(hsturbances are in effect. 

The characteristic features of the chromophobe adenoma 


are: 


Subjective; 

1. Loss of libido 

2. Cessation of menstruation in the female 
5. Scantj" hair 

4. Obesity 

5. t'isual loss 


Objective: 

1. Bitemporal hemianopsia 

2. Primary optic atrophy 

3. Balloon-shaped enlargement of tiie pimitary fossa 


Chromophlie Adenoma; Eosinophilic Adenoma 

This tumor, as in the case of the chromophobe adenoma, is 
a cellular grornh and the histological studies reveal that the 
eosinophilic cells of the anterior lobe of the pituitar." gland 
have undergone proliferation. Cystic degeneration of the 
adenoma may occur but is not seen as frequently as in the 
chromophobe adenoma. Symptoms and signs are produced by 
the cellular grouTh causing a perversion in glandular secre- 
tion and by pressure of the grouTh upon the structures in 
the immediate vicinin* above the pituitar\- fossa. 

Syyjtptoms and Signs.— Tht glandidar siTnptoms and signs 
in the chromophile adenoma are distin^ve. If the leJon 
be^ns to grow before the padenc has reached the ao-e of 
pubeip-, pgj?7f,57// results. If the growth develops afte“r the 
age of pubern-. the SAmdrome is called acromegaly. This ssm- 
toie IS charactemed by a generalized increase b size of all 
bom strucrures. The face is characterisdc. The jaw becomes 
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temporal side, the defect is called bitemporal hemianopsia. 
The patient sometimes gives the history that vision is begin- 
ning to fail from the outer side of both eyes. 

Other types of visual defects which may occur are blind- 
ness in the same half of each eye, known as homonymous 
hevnanopsia, and blindness in one eye with general constric- 
tion in the other eye. Obviously these are late signs and the 
diagnosis should be made when only slight visual defects are 
noted. 

Pressiure upon the optic nen^es can be confirmed by an 
examination of the optic disks with an ophthalmoscope. The 
optic disks lose their normal pink color and become pale 
when subjected to pressure. Depending upon the length of 
time pressure has been exerted upon the optic nen^es and 
chiasm, the pallor of the disks varies up to the point of a china 
white color which is indicative of complete atrophy. Because 
this pressure is made directly on the optic structures, the out- 
line of the optic disk is sharply defined, only the nerve head 
participating in the atrophy. The term prhmry optic atrophy 
is given to this picture. This type of atrophy is in contrast 
to that caused by increased intracranial pressure, in which 
instance the optic nerve is literally pushed into the chamber 
of the eye, carrying with it the retina. Actually, this process 
is caused by edema. The retina around the optic disk conse- 
quently takes part in the atrophy. The margins of the disk 
are, therefore, irregular. Atrophy thus produced is called 
secondary optic atrophy. 

Occasiondly the optic disk, because of pressure from a 
pituitary tumor, takes on a greenish waxy appearance in 
addition to the pallor. This color is pathognomonic of pitu- 
itary tumor. Optic disk pallor and the characteristic color of 
the disk are late signs and it must be remembered that it is 
not necessary to have either one to make the diagnosis. 

The final link in the diagnosis of chromophobe adenoma 
is enlargement of the pituitary fossa or sella turcica. Presence 
of enlargement is determined by means of a lateral .x-ray 
picture of the skull, or, better still, a picture of the pituitary 
fossa. The fossa will be seen to have a characteristic balloon- 
shaped distention. 
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lar picture which is slow in developing and 
manv instances by the panenc as abnormd. Meicd adwce is 
not souf^ht until the neighborhood signs of visual disturbances 
have set in. It misht be said at this time that there are t^ors 
vv-hich present both a mixed histological and clinical picture 

of these tv'o pure forms. _ 

The folloNsing is a resume of the principal s^nnptoms and 

signs of the chiomophile adenoma: 


Subjective: 

1. Gigunosm before pubert}' 

2 . Acromegaly after pubert)’ 

3. Headache, lassitude 

4. Loss of libido 

5. Cessation of menses in the female 

6. Visual loss 


Objective: 

1. Si^ns of aisanrism or acromegaly 

2. BitemporH hemianopsia 

3. Primary" optic atrophy 

4. Balloon-shaped enlargement of piruitai)* fossa shotvn by s-ray 


Basophilic Adenoma 

The diagnosis of this tumor is made on purely clinical evi- 
dence and by histological study of the pituitary gland. The 
tumors reported are comparatively small and one was re- 
ported the size of a “pin-head.” The usual histological picture 
is a localized, or, at times, several localized collections of 
blue-staining cells, thus the term basophilic. The growh, 
consequently, is not a surgical problem, 

Sy2iipto?/is and SigTrr.— The only thing which concerns us 
here is the glandular signs, since neighborhood phenomena 
never enter the picture. 

The classic s\-ndrome when well advanced is east- to recog- 
nize. The patient is mentally dull. The face is round. In t& 
female there is an unusual grotvth of hair particularly about 
the mouth. Obesity is a prominent feature and is almost en- 
tirely confined to the trunk. Over the lateral walls of the 
abdomen, there are striae which usually have a purplish red 
discoloration. The skin elsewhere may show a purplish mot- 
tling. The blood pressure is elevated. The blood calcium may- 
be reduced and x-ray pictures of the bones, particularly of 



1702 


ROBERT A, GROFF 


unusually prominent and this is knomi as prognathism. The 
frontal sinuses enlarge greatly and the supra-orbital ridges 
attain undue prominence. The nose increases in size, some- 
times becoming bulbous. The whole face is coarse featured. 
The tongue thickens. The hands and feet enlarge out of 
proportion to their normal relationship with the extremities. 
The skin presents a curious puffiness and the hair is coarse. 

The neighboThood symptoms and signs are in general 
similar to those described for the chromophobe adenoma. 
The patients usuall}' complain of headache. Again this si.’mp- 
tom is caused by the tumor pressing upon the diaphragm of 
the sella turcica. In patients of both sexes there is loss of 
sexual desire or h’bido. In the female the menses become ir- 
regular and the Bom' is reduced or may stop altogether. The 
general reactions of the patients are sluggish, making for 
mental dullness. Generalized weakness is often a prominent 
complaint. 

The sj'mptom of failhig vision is likewise a feature in this 
tumor. The cause is smular to that previously given, that is, 
pressure of the grouTh upon the optic nen'es and chiasm. 
Similarly, in most of the patients the visual fields will show a 
bitemporal hemianopsia. Effects of pressure upon the optic 
nen'e are manifested by a primary optic atrophy seen on eye 
ground examination. Depending upon the length of time 
pressure has been present, the degree of atrophy vili varx'. 

The pituitar}' fossa enlarges in a fashion similar to that 
described for chromophobe adenoma. The fossa becomes 
baUoon-shaped and is better seen in a special x-ray of the 
pituitary fossa than in a lateral view of the skull. 

Connnent and Sunwiary .—Contiasang the patient who 
develops a chromophile adenoma utith one that develops a 
chromophobe adenoma, we find that in the former the 
glandular signs are that of hyperpituitarj’’ function, gigantism 
or acromegaly. Because the skeletal changes are recognized 
early as abnormal, the patient seeks medical advice before the 
neighborhood signs of headache, visual loss and primar}' optic 
atrophy appear. The diagnosis, however, is not dependent 
upon these latter signs. The patient uith the chromophobe 
adenoma, on the other hand, presents a hypopituitan' glandu- 
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The first indicadon may be -Sisi/jJ loss, \dsual field defects 
mav take on almost any pattern. The eyegroim^_ present a 
primary- tiiae optic atrophy, but may shotr choking of the 
disks indirative of increased intracranial pressure. In inany of 
the patients there is definite mental retardation and a defimte 
histoiy* of fluctuation of s\-mptoms and agiK. _ 

One of the most valuable aids in diagnosis is an x-rai pic- 
ture of the sella turcica. In the early cases the ^oid proc- 
esses. ei±er anterior or posterior or both depending upon the 
position of the tumor, 1011 show erosion. In the late cases the 
pituitari- fossa presents a saucer-shaped appearance. 

From this description one gets the impression of an in- 
definite svndrome. This is about the most defimte part of the 
picture except for the possibility of pituitari' disease in child- 
hood. 

THERAPEUTIC DATA 

The management of a patient in u'hom the diagnosis of 
pituitari' tumor has been made depends upon the degree to 
which neighborhood signs of the clinical si'ndrome are pres- 
ent. Presen-Jtion of dsion is the kei'note of therapy in all 
pituitari' lesions. The degree of itsu^ loss and the extent of 
the visual field defects, therefore, are the most important 
features in the clinical si'ndrome. The glandular side of the 
picture is purely secondari' and ii'ill improve or remain sta- 
tionari' if vision is attended to first. 

The next important considerarion in treatment is to deter- 
mine whether the patient should be treated by x-ray or mi- 
v.edijte surgery. Formerly it was thought that aU tumors of 
the pituitari' gland should be operated upon. The criteria for 
operation were any decrease in visual acuity and a contraction 
in the visual fields. At times intractable headache with other 
mgmata of pituitari' disease and an enlargement of the pitu- 
itari- fossa were considered enough evidence for surgeri'. In 
some instances the operation was followed by a course of 
x-ray therapy after the wound had healed, or at a future time 
i^en signs and si-mptoms of recurrence were bemnnintr 
form of therapeuDc management proved succe^ and 
there are panents who have survived as long as ten to fifteen 
years under this regimen. The objection to surgen- is that it 
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the spine, may show demineralization. The patient becomes 
unusuall}' susceptible to infection. 

These signs represent those upon which the diagnosis can 
be made. It is suggested that since this picture is so closely 
allied to that of adrenal tumor sjmdrome studies should first 
be carried out to eliminate this possibility^ 

Hypophyseal Stalk Tumor 

This tumor arises from a vestige of the anterior lobe of die 
pituitary' gland during its embryological development. In the 
embryo the anterior lobe of the gland is formed by an inward 
pouching of the posterior wall of the nasopharynx. This in- 
vagination closes off from the nasopharymx forming a round 
sac with a line of cells attaching it to the wall. As the sac 
rotates into position and forms the anterior lobe, it canries 
with it the cells which formerly’^ connected it to the pharymc. 
Under ordinary’’ circumstances these cells die but sometimes 
they live and are stimulated into a cystic growth. I^Tien this 
happens a hy’pophyseal stalk tumor is formed. 

The cells rests for these tumors are usually just within the 
pituitary fossa or just above the diaphragm of the sella turcica. 
The tumor as it grows always occupies a position above the 
sella turcica and may* extend primarily forward or backward. 
The growrh itself is almost completely cystic, containing a 
greenish motor-oil-appeaiing fluid in most instances. This 
fluid contains cholesterin crystals. The walls of the cyst may 
have in it deposits of calcium and these deposits are visualized 
by x-ray in about 40 to 60 per cent of cases. 

Sy 7 /!pt 07 ?!s a 72 d 5/g77r.— This cystic tumor causes its clinical 
picture by pressure on the pituitary gland and upon the 
structures above and about the pituitary fossa. Since they 
develop in childhood and are rare in adult life, the diagnosis 
in many instances can be made. Othervnse, it is almost impos- 
sible to differentiate it from other types of parasellar lesions. 

The glandtiL-ir symptoms and signs may simulate those of 
hypopituitary function or may be inconspicuous. Occasion- 
ally the growth of the child is stopped at the period when the 
tumor starts to grow’ (ateh'osis). 

The neighborhood symptoms and signs vary considerably. 
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The fiist indjcarion may be uimjJ loss, \%ual field defects 
mav take on almost any pattern. The eyegroim^_ present a 
primary- t>-pe optic atrophy, but may show chotog of the 
disks indicatire of increased intracranial prepure. In rnar^* _ot 
the patients there is definite mental retar^tion and a defimte 
lustoiy* of fluctuation of S}-mptoms and sigK. _ 

One of the most valuable aids in diagnofis is an x-ra\ pic- 
ture of the sella turcica. In the early cases the clinoid proc- 
esses, either anterior or posterior or both depending upon the 
position of the tumor, will show erosion. In the late cases the 
pituitan- fossa presents a saucer-shaped appearance. 

From this description one gets the impression of an in- 
definite s^mdrome. This is about the most definite part of the 
picture except for the possibility of pituitaiy' disease in child- 
hood. 

THERAPEUTIC DATA 

The management of a patient in whom the diagnosis of 
pituitarN' tumor has been made depends upon the degree to 
which neighborhood signs of the clinical stTidrome are pres- 
ent. Presen'Jtion of vision is the ketmote of therapy in all 
pituitar}’ lesions. The degree of visual loss and the extent of 
the visual field defects, therefore, are the most important 
features in the clinical s\'ndrome. The glandular side of the 
picture is purely secondar>' and will improve or remain sta- 
tionan' if \-ision is attended to first. 

The next important consideration in treatment is to deter- 
mine whether the patient should be treated by x-ray or hn- 
7i:sdiate surgery. Formerly it was thought that all tumors of 
the pituitaiy gland should be operated upon. The criteria for 
operation were any decrease in visual acuity and a contraction 
in the visual fields. At times intractable headache with other 
stigmata of pituitar>- disease and an enlargement of the pitu- 
itar>- fossa were conadered enough evidence for surgery. In 
some instances the operation was followed bv a course of 
x-ray therapy after the w ound had healed, or at a future time 
^en signs and s>Tnptoms of recurrence were becfiimina 
This form of therapeutic management proved succe^ful and 
there are patients who have survived as long as ten to fifteen 
years under this regimen. The objection to^surgert' is that it 
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the spine, may show demineralization. The patient becomes 
unusually susceptible to infection. 

These signs represent those upon which the diagnosis can 
be made. It is suggested that since this picture is so close!)' 
allied to that of adrenal tumor syndrome studies should first 
be carried out to eliminate this possibility. 

Hypophyseal Stalk Tumor 

This tumor arises from a vestige of the anterior lobe of tlie 
pituitary gland during its embryological development. In the 
embrj'o the anterior lobe of the gland is formed by an inward 
pouching of the posterior wall of the nasopharymc. This in- 
vagination closes off from the nasopharynx forming a round 
sac with a line of cells attaching it to the wall. As the sac 
rotates into position and forms the anterior lobe, it carries 
with it the cells which formerly connected it to the phar)'a\'. 
Under ordinary circumstances these cells die but sometimes 
they live and are stimulated into a cystic growth. “When this 
happens a hypophyseal stalk tumor is formed. 

The cells rests for these tumors are usually just within the 
pituitary fossa or just above the diaphragm of the sella turcica. 
The tumor as it grows always occupies a position above the 
sella turcica and may extend primarily forward or baclnvard. 
The grovTh itself is almost completely cystic, containing a 
greenish motor-oil-appearing fluid in most instances. This 
fluid contains cholesterin ct^'scals. The walls of the cyst may 
have in it deposits of calcium and these deposits are visualized 
by x-ray in about 40 to 60 per cent of cases. 

Symptoms and Sfgt/r.— This cystic tumor causes its ch’m'cal 
picture by pressure on the pitm’tar)' gland and upon the 
structures above and about the pituitar)' fossa. Since they 
develop in childhood and are rare in adult life, the diagnosis 
in many instances can be made. Otherwise, it is almost impos- 
sible to differentiate it from other types of parasellar lesions. 

The glandtilar symptoms and signs may simulate those of 
hypopituitary function or may be inconspicuous. Occasion- 
ally the grovTh of the child is stopped at the period when the 
tumor starts to grow (ateliosis). 

The yieighborhood symptoms and signs vary considerably. 



SURGICAL TREATMEKT OF 


pituitarv tumors 1707 


has been rapid, surger\- should take preference over x-ra} 
therapy. A rapidly progressing lesion may mean that a hem- 
orrhase has occurred in the lesion. X-ray therapy m t^s case 
v-Duld have no effect. Visual acuity of 20/80 to 20/-00, 
Vsual fields vith marked defects and marked primary opuc 
atrophy do not allow sufficient time for the use of x-ray 
therapy. The delay necessaiy* to determine whether or not 
x-ray therapy would be beneficial might mean the difference 
between blindness and useful vision. 

Method of X-ray Therapy . use of x-ray therapy in 
the treatment of patients v;ith a chromophobe or chromophile 
adenoma demands close cooperation of the patient and 
'u.-eeAdy i-mial field and vmal acuity exatninations by the 
ophthalmologist. It is essential that the radiologist giving the 
treatment have had previous experience in the administration 
of dierapy in these lesions or be guided by some one who has. 
This wffi obviate the possibility of incorrect dosages which 
might, if the doses are large, make the patient worse or, if 
the doses are small, fail to obtain a beneficial response. Since 
x-ray therapy involves the loss of hair, an experienced radiol- 
ogist win minimize this sacrifice upon the part of the patient. 

The first three x-ray treatments are a therapeutic test. 
^^sual fields taken one week after the first treatment nill 
show a slight increase in the visual field defect. Tliis is caused 
by an edematous swelling of the gland. \^isual fields taken 
one week after the second treatment will show a clear-cut 
improvement in the visual field defect, and the visual field 
wken one week after the third treatment will show further 
improvement. The treatment under these circumstances is 
producmg the desired effect and should be continued until a 
full course has been given. 

If the visual field, taken one Aveek after the second treat- 
ment has been given. shoAA-s no improvement one additional 
treatment may be given. Should the visual field after this 
treatment fail to show any response, the treatment should be 
popped and surgety be performed as soon as possible. Fol- 
loAAing this plan aatU hndt surgety to only those patients who 
require it and aatII accomplish the kejmote of therapy- 
preservation of ATSlOn. 
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entails^ a mortality risk of from 5 to 1 0 per cent, and that in 
some instances, if the ^nsuaI acuity is particularly low, the 
vision in that eye might be blotted out regardless of the care 
taken to prevent trauma to the optic neires during the oper- 
ation. 

A^^thin the past sLv or more }^ears it has been found that 
x-ray therapy is effective in diminishing the size of the solid 
pituitary rumors. This therapy has no effect on those tumors 
which have undergone cystic degeneration or upon the hypo- 
physeal stalk tumor before it has been operated upon. These 
facts have led us to change the therapeutic management of 
pituitar)’’ tumors. 

Chromophobe and Chromophile Adenomas 
The plan of therapeutic management in patients vdth either 
one or the other of these lesions is to use x-ray therapy when- 
ever possible as the only form of therapy. This general rule 
involves careful consideration. 

IVhen the diagnosis is made early no hesitancy in the use 
of x-ray need be entertained. By earl}’’ diagnosis is meant that 
the visual loss and the visual field defects are not marked. 
This can best be explained by an example. Given a woman 
who has become obese during the past }"ear, has lost her 
sexual desire and her menstrual period has stopped. During 
the past three months she has complained of headache and for 
the past month or so has noticed a decrease in vision. On 
examination she is found to have aU the stigmata of hypo- 
pituitary function. The visual acuity is 20/40 in both eyes 
and the visual fields show a slight bitemporal loss of \ision. 
The optic disks are questionably atrophic. The important signs 
in this patient are the moderate visual disturbances and the 
historical data pointing to a steady progress of the disease. If 
the historical data had suggested fluctuation in the symptoms 
and signs, the possibih’ty of cysdc tumor would ha\T to be 
considered and the value of x-ra}’’ therapy quesnoned. How- 
ever, as the data stand, the patient would be a good candi- 
date for the use of x-ray therapy. 

A^'fien tTSual disturbances are marked, or there is any sug- 
gestion in the historical data that the progress of the disease 
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has been rapid, surgen* should take preference over x-ray 
therapy. A rapidly progressing lesion may mean that a hem- 
orrhage has occurred in the ledon. ^'^^y ^erapy m 
^^-ould have no effect. Visual acmty of 20/80 to 20/-00, 
visual fields vith marked defects and marked primary opuc 
atrophy do not allow sufficient time for the use of x-ray 
therapy. The delay necessary to determine whether or not 
x-ray therapy woidd be beneficial nught mean the difference 
benveen blindness and useful vision. 

Method of X-ray Therapy. -The use of x-ray therapy in 
the treatment of patients nfith a chromophobe or chromoplule 
adenoma demands close cooperation of the patient and 
vteekly dnial field and visual acuity e.va7?n7iations by the 
ophthahnoJogist. It is essential that the radiologist ^ving the 
treatment have had previous experience in the administration 
of therapy in these lesions or be guided by some one who has. 
This will obnate the posdbilitj' of incorrect dosages which 
might, if the doses are large, make the patient worse or, if 
the doses are small, fail to obtain a beneficial response. Since 
.x-ray therapy involves the loss of hair, an experienced radiol- 
ogist will miiumize this sacrifice upon the part of the patient. 

The first three x-ray treatments are a therapeutic test. 
^ isual fields taken one week after the first treatment mtU 
show a slight increase in the visual field defect. This is caused 
by an edematous ssvelling of the gland. A’isual fields taken 
one week after the second treatment utU show a clear-cut 
improvement in the visual field defect, and the visual field 
taken one week after the third treatment will show further 
improvement. The treatment under these circumstances is 
producing the desired effect and should be continued until a 
full course has been given. 

If the visual field, taken one week after the second treat- 
ment has been given, shows no improvement one additional 
treatment may be given. Should the visual field after this 
treatment fail to show any response, the treatment should be 
popped and surgers^ be performed as soon as possible. Fol- 
lowmg this plan will limit surgerx- to only those patients wffio 
reqmre it and viU accomplish the keynote of therapy- 
presen-auon ot vision. 
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Basophilic Adenoma 

This tumor, as prenously stated, is microscopic in size and 
therefore does not come tinder the consideration of the sur- 
geon. X-ray therapy has proven most effectual in controlling 
this tumor. Since visual symptoms and signs are absent in the 
patient, the criterion for improvement is based on the clinical 
course. The radiologist and clinician decide upon the amount 
and number of courses of therapy. 

Hypophyseal Sfalk Tumors 

These cystic tumors do not respond to x-ray therapy if 
given before operation. Since the signs and symptoms are 
produced by pressure upon tntal structures, operation should 
be performed as soon as the diagnosis is made. TVTien the 
diagnosis is doubtful, a therapeutic test may be given vith 
the same precautions outlined above under x-ray therapy in 
the chromophobe and chroroophile adenomas. 

The postoperative management of the patients should in- 
clude a complete course of x-ray therapy from avo to four 
weeks after the operation. In 1934, Frazier and his collabora- 
tors showed conclusively that postoperative x-ray therapy to 
hj’pophyseal stalk tumors stopped or checked the secredng 
cyst wall, which was not removed, for as long as nvo and 
one-half years. A^uthout x-ray therapy, the cyst wall re- 
formed and filled up with fluid in about sLx months. These 
obsen^ations have materially lengthened the lives of patients 
with these tumors. 

COMMENT AND SUMMARY 

Pituitar}’^ tumors are no longer considered a surger}' “must, 
"k^dth the knowledge that x-ray therapy will control the 
growth of solid tumors undl they become radioresistant 
early diagnosis has reduced the incidence for the necessitj' of 
surger}^ The criteria for the use of x-ray therapj' are based 
entirely upon the amount of visual disturbance and v'hether 
or not that visual disturbance responds to x-ray therap)'. 
Cystic tumors, including the hj'pophyseal stalk tumor, do not 
respond to .x-ray therapy, so that in these lesions immediate 
surger)* is indicated as soon as the diagnosis is made. “When 
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administering x-ray tlierapy, it is essential that the suggestions 
outlined above be followed closely. All pituitary* tumor pa- 
tients should have a check made on their visual fields every 
three to six months after a course of x-ray therapy or an 
operation. 
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THE DIAGNOSIS AND TREATMENT OF THYROID 
DISEASE 

EDWARD BOSE, M.D., F.A.C.P-* 
HYPOTHYROIDISM 

Diagnosis 

The recognitioii of hypothyroidism is a most satisfactoty 
experience because the therapeutic rewards are among^ the 
richest in medicine. The picture of typical mVTtedema is so 
well known that it need only be outlined here. The commonest 
complaints include fatigue, sensitivity to cold, mental and 
physical sluggishness, loss of memorj’", drvTiess and scaliness 
of the skin, loss of hair from the scalp and eyebrows, vague 
aches and pains in the back and e.xtremities, constipation and 
flatulence, sterility and loss of libido, impotence in the male, 
and various tj'pes of menstrual disorders. The patient is slow 
and tortoise-Uke in his movements and mental reactions, with 
a dr)', parchment-like skin which is frequently yeUouish. 
There may be a butterfly patch of er)'thema across the cheeks 
and the bridge of the nose. The face and hands present a 
puffy appearance, especially marked about the eyes. The sim- 
ulation of obesity, however, is usually deceprive, for these 
parients are generally not overu'eight and are in fact often 
malnourished beneath their superficial padding of coarse sHn 
and the subcutaneous layer of mtwoid infiltration. The hair 
of the scalp and eyebrows is dry and sparse. The tongue is 
often thick, the heart rate slow, and the abdomen often ab- 
normally distended. The voice is usually hoarse or croaking. 
This picture is so striking that it seldom escapes recognitiom 
Hypothyroidism may produce a variety of clinical pictures 
quite different from that of classical mtutedema. The phys- 
ician must be on the alert to penetrate these atv-pical guises, 

• .Assistant Professor of Clinical Medicine. School of Medicine, Univer- 
siu- of Pcnnsj-lvania-, Chief, Endocrine Section, Hospital of the Universin- 
of Pennsylvania, 
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since the response of atypical forms of thyroid deficiency to 
proper treatment is just as gratifying as that of myxedema. 

Many patients aadth hypothyroidism complaining of vague 
pains, aches, and stiffness in the back or e.xtremities are fre- 
quently treated ineffectively under mistaken diagnoses of 
arthnds, myositis, neuritis and spondylitis. In otlier instances 
the presenting complaint be indigestion, flatulence, con- 
stipation, anore.xia or insomnia. Severe hjqiochromic anemia 
or true primary anemia may complicate the h)"porhyroid 
state, particularly when there is achlorhydria and the diet has 
been deficient in anti-anemic factors. (Jaffe^ has described a 
curious aplastic type of anemia, quite resistant to treatment, 
associated udrh marked atrophy of the thyroid acini and 
fibrosis of the gland.) Various \ritamin deficiencies, including 
pellagra, may follow the anorexia. A variety of gj’-necological 
complaints without other symptoms of thyroid deficiency 
may include menorrhagia, metrorrhagia, amenorrhea, dysmen- 
orrhea, sterility and frigidity. Urinary retention and ascites, 
as well as pericardial effusion, may donunate the clinical pic- 
ture. Afj'xoid infiltration of the myocardium and coronan' 
artety degeneration xvliich are common in hjqiotliyroidism 
may proceed unrecognized to a point where anginal or con- 
gestive circulatoty symptoms first lead the patient to the 
clinic. Nenmus and psychic phenomena occasionally consu- 
tute the chief presenting sjTuptoms; these may include vari- 
ous tj’pes of schizoid or anxiety states, depressions, dementilK, 
mania, myotonia, delirium, coma or comnilsions. It is possible 
that some of these neurological phenomena are associated 
vdth the vascular sclerosis common in hjqiothyroidism. Many 
patients complain only of physical and mental fatigue and 
present no important physical findings; most of them gne 
Itiscories of prolonged and ineffecrire treatment under sue 
diagnoses as hjqiotension, neurasthenia, anemia and vitamin 


deficiencies. 

We have also obsen^ed some patients presenting a pj^turc 
which we have called “paradoxical” hypotliyroidism. These 
patients are usually underweight and complain chiefly of 
nenmusness, fatigability, insomnia and palpitation. Both - 
tolic and diastolic blood pressures are usually someuhat lo . 
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There is often a mad or moderate tachycardia, trraor, and 
sometimes slight thtYoid enlargemenn D^ite ^e resem- 
blance to h^'perthj'Toidism, the low bapl metabolic rate, 
h>'percholesteremia and response to diAYoid therapt leave no 

doubt as to the diagnosis, - - , j- ■ c 

The two most important objective aids in. the iagnos^ ot 
hs'pothvroidism in the adult are. first, decrease i7i the basal 
metabolic rate, and second, increase in the cholesterol con- 
tern of the sertivt. To these may be added a third important 
finding in children; i.e., x-ray evidence of delay in bony 
groveth and development. 

There is sonre dinereace of opinioa regarding tie limtis of die normal 
vaiiarioa in the basal metabolic rate. For practical purposes it is best to 
consider anv readins betweea — 15 and -i-lJ per cenr as whiiin normal 
lirsirs. .Most basal rnetsbolisai detenamatioiis are made npon smbulatorj' 
panents-, in snch patients it is csnally rriser to consider the tree basal 
metabolic rate as beins abocc J per cent lotcer than the fignre obtained 
in the kborstorv. Some peifecth' healths- persons have basal metabolic 
rates consistently bersveen — 15 and — 25 per cent. Several abnormal con- 
ditions other than hvpotfavioidism arc associated with decrease in the basal 
metabolic rate, Tfa^ indnde (1) extreme malnntiidon ot cachexia from 
any cause, cnlffis accompanied by fever, (2) nephrosis, (3) some patieats 
widt diabetes, (4) anoreada nervosa. (5) anterior pitnitaxy faHore (Sim- 
moads’ disease).* (6) postinfections states, and (7) so-cslled idiopathic 
ht-pometabolism. This latter group, described by Thnnnan and Thomp- 
son,- includes pariens who are suspected of tfavroid defidencv because 
of their appearance, typical complaints, slow heart rates, and* cool drv 
skias. Their metabolic rates are low. Instead of improving under thvToi'd 
therapy, they may actually be made worse by it. Increased 'nervousnes and 
tachycardia are usually the only tesnlcs of treatment, and the basal meta- 
bolic rare fads to rise to norniGl. 


It is now generally recognized that hx-perdiXToidism may 
be associated with basal metabolic rates consistentlv within 
Ae absolute limits of normal variation. We have lonff been 
interested in the converse possibility', that hypothyroidism 
may exist in association with a “normal” basal metabolic rate. 
Wlule complete proof of this hypothesis is still lacldns. cer- 
tain clinical e.xperiences have led us to suspect that occ^on- 
ally this may be the case. In such cases, the usual basal meta- 
bolic rate may have been consistently above normal prior to 
• la both pitniELry fadore end certain stages of anorexia cervoa « 
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the development of thyroid deficiency. Thus there are occa- 
sionailj* individuals in good health, nith basal metabolic rates 
around -p 20 per cent. If such a person should develop hj'po- 
thj roidism, a fall in his basal rate to zero would be equivalent 
to a decline from a normal level of zero to —20 per cent. 

Since the excellent paper by Hnrnhal,^ numerous obsen'adons have 
connmed the frequency of increase in serum cholesterol content in h\po- 
tht-roidism. There is still some difference of opinion regarding the upper 
limits of the normal concentration of serum cholesteroC This is probably 
due largely to vanadons in laboratory technic. 'Thus one may find the 
upper limits of normal stated as 150 to 300 mg. per 100 cc. of serum. In 
our hospital ye regard 22J mg. per 100 cc. as about top normal, 22S'-2!0 
mg. as quesoonabiy increased, and any figure above 250 tn?. as definitely 
high. Normally about 60 per cent of the total serum cholesterol is free and 
about 40 per cent is present as cholesterol ester. The increase in hypO' 
thyroidistn occurs chiefly in the free cholesterol. Total cholesterol con- 
centrations as high as 600 mg. per 100 cc. of scrum mav be seen in 
hj-pothyroidism. iMarked increases are more common in mjTKdema than 
ia other lypes of hypozbnaidism, bat dassied m}'xedcm3 may occasion- 
ally be seen with normal cholesterol levels. The hypercholesteremia usually 
declines promptly’ with adequate doses of thyroid and some writers regard 
such changes as a more accurate iadex of therapeutic response than varia- 
tions in the basal metabolic rate. HyTseicholesteremia also occurs in lipoid 
nephrosis, biliary’ obstruction, diabetes, late pregnancy, xanthomatosis. 
Gaucher’s disease, Niemann-Pick’s disease and pituitary basophilism. 

Attearion has recently been called by Means, Hertz and 
Lennan’ and by Lerman and Stebbins^ to a ry-pe of anterior 
pituitary deficiency’' (Simmonds’ disease) in which my^'edema 
dominates the clinical picture. In such patients the myxedema 
is the result of thyroid failure which is secondary’ to failure 
of the anterior lobe of the pituitary’. There is conconutant 
failure of other endocrines dependent upon the pituitary, 
especially’ the adrenals and gonads. MTiile such patients ap- 
pear typically my~sedematous at first glance, closer inveraga- 
tion may’ reveal a history of early amenorrhea, following a 
complication of pregnancy or labor, unusual atrophy of the 
breasts and loss of pubic and axillary hair, atrophy of the 
genitals, and a degree of hypotension not common in primary 
rnywedema. Laboratory studies may' show a marked increase 
in' insulin sensitivity’, a decrease in the urinary- cxcrcnon of 
foUicIe-stimuiatins hormone and I 7 -kcrosrerojas, and a de- 
creased ability to retain sodium chloride after salt resrnenon. 
Such patients may be predpitated into dangerous adrenal fail- 
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ure comparable to the crisis of Addison’s disease if the mitial 
thyroid therapy be too vigorous. Any patient ivith 
edema reacting unfavorably to early thyroid therapy should 
therefore be suspected of this so-called “pituitar)’- t 5 T)e of 
myxedema. Furthermore, in all patients presenting the picture 
of myxedema, careful inquir)’' should be made regard'mg the 
features mentioned above ivhich might point toward a pri- 
mar}' deficiency of the anterior pituitary. 

The diagnosis of hjqjothyroidism in childhood is not 
always simple. The classical picture of cretinism is by no 
means always present. The child may be nenmus or hyper- 
kinetic instead of dull and sluggish, underu'eight father than 
overweight. Anemia, anorexia, various tjqies of mental ab- 
normality, delayed or abnormal dentition, constipation, deaf- 
ness, muscular incoordination, fatigability, retardation of 
skeletal or genital growth and abnormal behavior patterns are 
all symptoms which may dominate or mask the clinical pic- 
ture. Hj’percholesteremia is frequent but not constant. Dis- 
appearance of the normal creatinuria of childhood may be of 
(hagnostic assistance at times. In our experience, hoivever, the 
most consistent objective finding in clddhood hypothyroid- 
ism is roentgen evidence of retarded bony development. 
I’i'ilkins and his associates'’ have described variations in serum 
cholesterol content foUowdng standard doses of thyroxin 
which they consider helpful in the diagnosis of doubtful cases. 

Ilfith due regard for the usefulness of all the objective 
methods which have been mentioned in the diagnosis of thy- 
roid deficiency, there is one simple clinical rule upon ivhich, 
after all, the diagnosis must usually stand or fall. If the patient 
responds favorably to properly controlled doses of a known 
potent thyroid preparation given over an adequate period of 
tijjie, hypothyroidism has probably been present. 


Treatment 

The results of treatment in thyroid deficiency are amonv 
rile most gratifying in medical practice. The changes which 
occur m the typically m5'xedematous padenc are often 
dramatic, and are so well knoum that thev hardly require a 
detailed description. Suffice it to say that the skin once more 
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ure comparable to the crisis of Addison's disrase if die midal 
tb-roid tlterapy be too rigorous. Any panent Audi m\-x- 
edema reacdng unfavorably to early thyroid therapy should 
therefore be suspected of this so-called “piniirary t}-pe or 
nn-xedema. Furthermore, in all patients presenting the picture 
of careful inquin* should be made regarding the 

features mentioned above which might point to\A ard a pri- 
nur>- deficiency of the anterior pitmtarv. 

"riie diasnos'is of hjTiodnToidism in childhood is not 
always ample. The classical picture of cretinism is by no 
means always present. The child may be nenrous or h}-per- 
Idnetic instead of dull and sluggish, underweight radier than 
overweight. Anemia. anore.via. v.'irious tA-pes of mental ab- 
normalicA-. delayed or abnormal dentition, constipation, deaf- 
ness. muscular incoordination, fatigabilin'. retardation of 
sheletal or genital gro\nh and abnormal behavior patterns are 
all SAmaptoms which may dominate or mash die climcal pic- 
ture. H\‘percholestetemia is frequent but not constant. Dis- 
appearance of the normal creatinuria of childhood may be of 
diagnostic assistance at times. In our experience, however, the 
most consistent objective finding in c^dbood liA-pothyroid- 
ism is roentgen evidence of retarded bony development. 
IMlltins and his associates® have described variations in serum 
chole-sterol content folloAAing standard doses of tiiATosin 
Avhich they consider helpful in the diagnosis of doubtful cases. 

IMch due regard for the usefulness of all the objective 
methods Avhich have been mentioned in the diagnosis of thA*- 
roid deficiencv. there is one sinAple clinical rule upon which, 
afrer all, the diagnosis must usually stand or fall. If the pJtient 
responds fjz-omhiy to properly controlled doses of a knovtn 
potent^ thyroid prepjrjtioo ghen over an adequate period of 
time, hypothyroidisTj; has probably been presem. 

Treatment 

The results of tre.atment in thvroid deficiencv are amonrr 
the mo.^ grautnng in medical practice. Tlie changes which 
occur in die tv'pically mv-xedematous patient are often 
dranwnc. and are so well knOAvn tlaar thev hardlv require a 
derailed desenpnon. Suffice it to say that the sitin' once more 
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the development of thyroid deficiency. Thus there are occa- 
sionally individuals in good health, ndth basal metabolic rates 
around -{-20 per cent. If such a person should develop hN’po- 
thyroidism, a fall in his basal rate to zero would be equivalent 
to a decline from a normal level of zero to —20 per cent. 


Since the escellent paper by Hiirxthal,® nmnerons obseixstions hare 
confirmed the frequency’ of increase in serum cholesterol content in hypo- 
thyroidism. There is still some difference of opinion regarding the upper 
linuts of the normal concentration of serum cholesterol. This is prohibly 
due largely to variations in laboratorj’ technic. Thus one may find the 
upper limits of normal stated as 180 to 300 mg. per 100 cc. of serum. In 
onr hospital rre regard 22S mg. per 100 cc. as abatit top normal, 225-350 
mg. as questionably increased, and any figure above 250 mj. as definitely 
high. Normally about 60 per cent of the total serum cholesterol is free and 
about 40 per cent is present as cholesterol ester. The increase in hypo- 
thyroidism occurs chiefly’ in the free cholesterol. Total cholesterol con- 
centrations as high as 600 mg. pet 100 cc. of serum may be seen in 
hypothyroidism. Alarked increases are more common in myxedema than 
in other types of hypothyroidism, but classical myxedema may’ occasion- 
ally’ be seen tvith normal cholesterol levels. The hypercholesteremia usually 
declines promptly’ with adequate doses of thymoid and some writers regard 
such changes as a more accurate index of therapeutic response than satia- 
tions in the basal metabolic rate. Hypercholesteremia also occurs in lipoid 
nephrosis, biliary’ obstruction, diabetes, late pregnancy, xanthomatosis, 
Gaucher’s disease, iNiemarm-Pick’s disease and pituitary basophilism. 


Attention has recently been called by Means, Hertz and 
Lerman^ and by Lerman and Stebbins^ to a type of anterior 
pituitary deficiency (Simmonds’ disease) in which mj'xedema 
dominates the clinical picture. In such patients the myxedema 
is the result of thyroid failure which is secondary to failure 
of the anterior lobe of the pituitary. There is conconutant 
failure of other endocrines dependent upon the pituitary, 
especially the adrenals and gonads. ^Thile such parients ap- 
pear typically mj’xedematous at first glance, closer investiga- 
tion way reveal a history of early amenorrhea, following a 
complication of pregnancy or labor, unusual atrophy of the 
breasts and loss of pubic and axillary hair, atrophy of c e 
genitals, and a degree of hypotension not common in pnmary 
myxedema. Laboratory studies may show a marked increase 
in insulin sensitivity, a decrease in the urinary* c.vcreaon of 
follicle-stimulating hormone and 17 -ketosteroids, and a e- 
creased abihty to retain sodium chloride after salt restnraon. 
Such patients may be precipitated into dangerous adrenal fail- 
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3:2 is reconimended bv the inannfscmrets FnrAer (^cal 

this preparation tronid seem desirable before its effects can be properlr 

evaluated. 


Th\Toxm is commercially available both for oral and 
parenteral administration. Its oral use rarely offers any ad- . 
vantage over desiccated thyroid, although one may encoun- 
ter an occasional patient -mho seems to respond better to 
thvTosin. I'S’hen given orally, and assuming adequate absorp- 
tion, 0.3 mg. of ih}Toxin is approximate!}' equivalent to 1 
grain (65 mg.) of desiccated th}Toid of average potency. The 
chief usefulness of th}Toxin at present is in treating patients 
unable or unniUing to stvaUow medication, or in whom a 
rapid and powerful therapeutic effect is desired. In such in- 
stances, 5 to 10 mg. of cjystalline th\'roxin may be given 
intravenously in alkaline solution. The basal metabolic rate 
win be raised about 3.2 per cent per milligram of thyroxin, 
the effect appearing xcithin fort}'-eight hours and reaching 
a maximum in six to eight days. 

PfmdpJes of Treaiynent.—Tht treatment of h}'pothyroid- 
ism tvin be more effective if the foUoning principles are con- 
sidered: 

1. There is a wide individual variation in tolerance to 
desiccated th}'roid. The opWiuJ dose for each patient, there- 
fore, must he detenmned by cautious experhnent. Although, 
in general, sensidvit}' to thxToid medication increases vtith 
the severit}- of thyroid failure, the basal metabolic race be- 
fore treatment is not alwar-s a reliable index to initial dosage. 
It is usually wiser to begm with a small arbitrarx' dose (^'to 
Vi grain daily in adults, to Vio grain daily 'in children), 
and then to increase gradually until that dose is'attained which 
gives optimal therapeutic effects without sxTnptoms of over- 
dosage. The optimal daily dose may range’ from Vi grain to 
10 grains or more; in children it may occasionallx^be less 
than V grain dtily. The daily requirement mav be adminis- 
tered in a single dose, ^ven at any time of the day. By fol- 
lowing the above-mentioned principles, one mav avoid cer- 
tain pitfalls. -piese include; (a) the precipitation of adrenal 
msufecienc}- m c^es of pituitarx' mx-xedema; and (i) the 
producnon of anginal sx-mptoms or even myocardial infarc- 
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resumes its normal texture and appearance, 

rration disappears from the subcutaneous ® 
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Tcvroxfn is coinmerdally available both for oral and 
narenteral adminisiratioa. Its oral use rarely Ouers an> ad- . 
vantase over deaccated thyroid, although one may encoun- 
ter an occasional patient who seems to respond better to 
thyrosin. A^Tien given orally, and assu m i ng adequate absorp- 
tion, 0.3 mg. of th\-Tosin is approximately equivalent to 1 
srain (65 mg.) of desiccated th^moid of average potency. The 
chief usefulnss of rhimoxin at present is in tread^ patients 
unable or unvvilliaff to su'ailow medication, or in whom a 
ratiid and powerful therapentic etiect is desred- In such in- 
st^ces- 5 to 10 mg. of crystalline thyrosin may be given 
intravenously in alkaline solution. The basal metabolic rate 
Mill be raised about 3.2 per cent per milligram of thyrosin. 
the enect appearing within fony-eigbt honis and reaching 
a maximuin in as to eight dax's, 

Piindpks of Trear7;:r«-.— The treatment of h>'porh>*roid- 
kn nill be more enective if the following prindples are con- 
sidered: 

1. Tnere is a wide individual variation in tolerance to 
desiccated dixToid. Tire opthm] dose for escb pxdent. there- 
fore, v-ist be dstemdned by cautious experfntsnt. Although, 
in general, sensitwitv- to thyroid medicatioa increases with 
the severin' of thyroid failure, the basal metabolic rate be- 
fore treannent is not always a reliable index to ininal dosasre. 
It is usually wiser to begin with a small arbitraiy dose (M to 
grain daily in adnlts. r^n to 5i'-> grain daily in children), 
and then to increase gradually until that dose is attained which 
gives optimal therapeutic eSects without sx-mptoins of over- 
cosage, The opdmal daily dose may range from H srmn to 
!0 grains or more-, in cluldreu it may occaaonaliv'^ be les 
th^m 4 gr*im ciailx . The dailx requirement max* he adminis- 
tered m a angle dose, given at any time of the day. Bv fol- 
lowing Ae above-mcndoned principles, one mar avoid cer- 
min p-.nails, "ntese include;^ (a) the precipitation of adrenal 
insuw-cimcx- in c^es of pituitary myxedema: and (/?) the 
proQucnon or anginal sx-mprotos or even mvocardial infarc- 



1718 


EDWARD ROSE 


non in patients with myxedema hearts or coronsry sixer}’ 
disease. In such patients, circulatory catastrophe may follow 
the ^ddenly increased demands upon the heart due to rapid 
rise in the basal metabolic rate. 

2. The optimal dosage requirement of desiccated thyroid 
can be determined much more easily if the same commercial 
preparation is used throughout the entire period of treatment, 
thus avoiding the variations in potency of different prepara- 
tions. The name of the product desired should be specified 
on the prescription, and the patient’s record should contain 
a notation of the brand ordered. 

3. Treatment should be aimed at the continued maximal 
control of symptoms rather than the arbitrary restoration to 
normal of objective aberrations such as the decrease in meta- 
boh'c race or the rise in serum cholesterol. Symptomadc relief 
may precede the return of the basal metabolic rate and the 
serum cholesterol to normal levels. In such cases, it is usually 
better to keep the dosage of thyroid at that amount which 
controls symptoms. 

4. Padents should be kept under close supendsion unril 
their optimal dosage has been determined, and closely 
watched for ewdence of overdosage. Such evidence may in- 
clude nervousness, irritabilit)% insomnia, palpitation, tachy- 
cardia, various types of cardiac arrhythmia, anginoid pain, 
flushing or a sensation of heat, abnormal sweating, abdominal 
cramps, nausea, diarrhea and headache. The full-blown pic- 
ture of hyperthyroidism, including goiter and exophthalmos, 
has occasionally foUow'ed prolonged thyroid therapy. Rarely 
dermal reactions apparently due to sensitivity to thyroid sub- 
stance may be seen. WTien exndcnce of overdosage appears, 
the daily ration of thyroid should be reduced, or if the symp- 
toms be severe, omitted altogether for a few days or a week, 
and then resumed at a louver level. The treatinevt of bypo- 
thyro 7 dis 7 ?i should never he penjjanently abandoned beemsc 
of the appearance of signs or symptoms of overdosage. This 
is particularly important in the treatment of crerimsm or 
childhood h}'pothrroidism, because in these cases prolonged 
interruption of therapy may lead to irreverable mental deten- 
oration. We have encountered several tragic examples ot sveh 
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mistaken interrupdoiis of treatment. Even when the patient s 
tolerance has been determined, he should not be dismiKed, 
but should be instructed to report at le^ every three or tour 
months for inspection. Tolerance occasionally vanes without 
apparent cause. During pregnancy, the mover’s necessary 
ration may have to be increased. In treating children, one must 
provide not only an amount of thyroid necessary for the 
patient’s immediate needs, but sufficient extra amounts to pro- 
vide for the necessary requirements of gro-nth. 

Ht*pothyroidism developing after th>'roidectomy is fre- 
quently only temporarj-, and often disappears after a few 
months when there has been adequate regeneration of the 
remaining thyroid tissue. Spontaneous hj^pothyroid states are 
usually permanent and require treatment throughout the pa- 
tient’s lifetime. Since thjTroid function occasionally recurs 
spontaneously, it is advisable to withdraw therapy for about 
four weeks once ever)' )'ear or two, to determine whether or 
not adequate th)'roid function has been regained. 

Desiccated tht'roid is of limited value in the treatment of 
nonthyrogenous obesit)', and its use for this condition should 
be lirnited to that of an adjuvant agent. Most patients with 
so-called simple obesin* have normal metabolic rates, and 
their total metabolism is often greater than normal. Such 
weight loss as may be produced by tht'roid in such cases is 
actually due to a mild or moderate hyp)erth)Troid state, and 
must therefore be regarded as the resvdt of an abnormal and 
sometimes dangerous condition. 


HYPERTHYROIDISM 

Diagnosis 

There is still no single reliable sign, symptom or test to aid 
in the diagnosis of hj-perthyroidism. In the frequent and im- 
portant problems of differential diagnosis involving this dis- 
ease, we must therefore rely upon evaluation of a pattern or 
conjuries of phenomena. A reliable objective test has been 
sought without avail for many years. The most promising of 

^chte^ at Represent Reappear to be: {a) detewmation 

of the blood wdme level,^^ usually increased b b-pertbnroid- 

ism; and (/;) n/jpaintem of galactote tolerance followbg oral 
adrmnistranon of this sugar. ^ 
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Gon in patients with myxedema hearts or coronarj' artery 
msease. In such patients, circulatory catastrophe may follow 
the ^ddenly increased demands upon the heart due to rapid 
rise in the basal metabolic rate. 

2. The optimal dosage requirement of desiccated thyroid 
can be determined much more easily if the same commercial 
preparation is used throughout the entire period of treatment, 
thus avoiding the variations in potency of different prepara- 
tions. The name of the product desired should be specified 
on the prescription, and the patient’s record should contain 
a notation of the brand ordered. 

3. Treatment should be aimed at the continued maximal 
control of symptoms rather than the arbitrary restoradon to 
normal of objective aberrations such as the decrease in meta- 
boh’c rate or the rise in serum cholesterol. Symptomatic relief 
may precede the return of the basal metabolic rate and the 
serum cholesterol to normal levels. In such cases, it is usually 
better to keep tlie dosage of thyroid at that amount which 
controls symptoms. 

4. Patients should be kept under close supendsion until 
their optimal dosage has been determined, and closely 
watched for evidence of overdosage. Such evidence may in- 
clude nervousness, irritabihty, insomnia, palpitation, tachy- 
cardia, various types of cardiac arrhythmia, anginoid pain, 
flushing or a sensation of heat, abnormal sweating, abdominal 
cramps, nausea, diarrhea and headache. The full-blown pic- 
ture of hyperthyroidism, including goiter and exophthalmos, 
has occasionally foUov'ed prolonged thyroid therapy. Rarely 
dermal reactions apparently due to sensitivity to thyroid sub- 
stance may be seen. \^Tien evidence of overdosage appears, 
the daily ration of thyroid should be reduced, or if the symp- 
toms be severe, omitted altogether for a few day’^s or a week, 
and then resumed at a lower level. The treatvient of hypo- 
thyroidism should never be permanently abandoned because 
of the appearance of signs or symptoms of overdos.rge. This 
is particularly important in the treatment of cretinism or 
childhood hypothyroidism, because in these cases prolongct 
interruption of therapy may lead to irreversible mental deten- 
oration. We have encountered several tragic examples of sue 



thyroid disease 1721 


THE DHVGSOSIS ASD TREATMENT OF 

tachycardia, in our experience, has been the most constant 
sincrle phenomenon. Next in order may be listed enlargement 
of'^the thN-roid gland (sometimes difficult to demonstrate), 
u-eisht lo'ss, obfecnve or subjective nervousness, emotional 
insrabilin-, fatieue and muscular weakness. Increased 
and diarrhea are not nearly so common as is generaUy be- 
lieved. Thj-rotoxic patients instead of losing weight may 
actually gain considerably, either as a result of inordinate 
appetite overcompensating for weight loss or from edema due 
to heart failure. One of our patients, an employee in a candy 
store. sained 20 pounds as a result of unlimited opportunin- 
to mddge her increased appetite for stveets. 

Atypicjl Forvu of Hypertbyroidisni.-Tht important ac>-pical fonns of 
htmeithtToidisin may be described briefly as foUotcs: 

1. a" form in tvhich the picture of nutritional deficiency is predomi- 
nant, In these patients there is usually marked evidence of weighc loss or 
even cachexia occasionally complicated by notridonol edema. .Muscular 
weakness and xvasung may be extreme. The appetite is usually poor and 
there is often achlorltydria and moderate hj.’pochromic anemia. Such matu- 
festations of vitanun deficiency as glossitis, stomatitis, extreme anoreria, 
flatulence, diarrhea, trophic changes in the sldn, hrir and nails, arthralgia, 
visual disturbances and peripheral neuritis may be seen. Pst'chotic saunp- 
toms, muttering delirium or coma may occur, and perhaps represent the 
“encephalopadua basedowica” described in the European literature. Many 
of the patients described by Lahey'- as the “apathetic type,” in whom 
obvious nervousness and marked tremor are absent, probably fall within 
this group. kVe have at times noted in these patients a curious tt'pe of 
speech— rapid, muttering, tremulous— which has led to the correct dia?- 
noas. Tachycardia is usually present, but not often marked. Goiter and 
eye signs may be minimal or absent, and the degree of elevation of the 
basal metabolic rate is usually not great. These patients present 5 iave sur- 
gical risks and preoperative therapy requires more than iodine alone. Care- 
ful attention to improvement in nutrition is of the sjreatest importance 
> before opention. These cases are often mistakenly diagnosed as primars' 
vitamin deficiency, malignancy or some t\-pe of neiirolomcal disorder. The 
usually persistent tachycardia, frequent ^ht fever and thsToid enlarse- 
ment, as well as the occasional slisht e.\ophthalmos or retraction of rite 
hds are important diagnostic cities. 

A form in which pss-cluc, emotional or petsonalitv chances dominate 
the clinical picture. These patients are frequemlv well nourished. Thev are 
often treated for long periods of time for various pst'choses or neuloses 
before recognmblc evidence of hx-peithvmidism app^. The basal meta- 
bohe rate is of hmted diagnostic value in these cases, but asain tachycardia 
and slight thi-roid enlargement are valuable suideposts. Striking Canoes 
in personahu- toUow successful treatment of Aese cases “ 

disease may mask the under- 


Uang h>-peith\-roidism. These patients form an extremelv 


important group 
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There are still practical objections to the complete acceptance of both 
of the above-mentioned tests. The accurate determination of blood iodine 
concentration requires technical skill and equipment available in only a 
few laboratories; likewise there still appears to be some difference of 
opinion regarding the normal limits of blood iodine concentration. The 
g^ctose tolerance test, as advocated b\' Althausen,^^ is admittedly cl>- 
normal in at least two other diseases, hepatic insufficiency and osteitis de- 
formans, and its specificity in hyqjerthjToidism does not yet seem to have 
been established. 


Far too much reliance is stiU placed upon the finding of an 
increased basal metabolic rate. The accuracy of this deter- 
mination depends largely upon the tranquiUity and coopera- 
tion of the subject, factors which are too frequently over- 
looked in the evaluation of the result. In addition, actual 
increases in metabolic rate are often found in the following 
states: (a) fever (a rise of about 7 per cent for each degree 
Fahrenheit of fever); {b) h}rpertension; {c) pregnancy, 
especially in the third trimester; (d) congestive heart failure; 

(e) certain blood dyscrasias and Ijunphoblastomatous dis- 
eases, such as polycythemia, leukemia, and Hodgkin’s disease; 

(f) certain pituitary disorders such as acromegaly and some- 
times Cushing’s disease; (g) sometimes in diabetes; and (-’) 
sometimes in the anemias. A few healthy persons have basa 
metabolic rates which remain consistently a little above the 
upper limit of the normal zone. 


Basal metabolic races within the “normal” zone may be m ^ 

elation with hvperthyToidism. This may result from a 
the basal metabolic rate without concomitant remi^on of me oUi p 
nomena of the disease. In other instances, a “normal” 
sents a rise in the metabolic rate in a panenc whose '^=‘1 
versed on the lower limits of the normal zone pnor to . fo 

of thyrotoxicosis. Such patients may show a fa^ m ba^ ^ 

substiidard levels after ^eatment. The ai5 may 

hyperthvToidism, but by no means constantly . .- 

at times be obtained from fluoroscopic study of pul- 

cent of thyrotoxic patients, merged 7 P“'^rdiac border is 

monary aAery may be seen 'he excur^^ of the ^rffiac 

often abnormaUy wide and forcefal. I" in pulse rate and 

as a diagnosne test may be justified. Defim . • aP,veck or ten 

basal metabolism, and subjeenve “"Pf °rid"nce of hvpenhy- 
days’ trial with iodine may be considered stron,, 

roidism. _ . 

often masquerade /.Cg'^Hkease 

nJsleSlng guises. Among the nTUosl <>' 
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of periodic pcIcl^Tis (nonfcmiia) have hem lepo^d as vrdl ss paralysis 
' p— p-Ti-l ocdi- muscles without esophtholmos.^* _ , . , 

* 7 In lore instances, the abrupt onset of thyroid cri^ may be mista^ 
for acute or delirium from oriicr caUKS. A careml mqum- mto the 

hismn- is especially important in tiiese cases. 


Conversel}*, several unrelated disorders may be mistaken 
for hj-perthj-roidism. These may be listed as follo\\-s; 


1. Functional nervous disorders, induding a variet}' of neuros^ arudew 
wares, pst'choses. involutional states and h}-steria. These arc especially con- 
furinc: when accompanied by tachycardia' or slight thjxoid ^aigement. 

^.'Certain onronic nervons diseaises, includi^ St’denham’s chorea, the 
earlier staves of'PorHnson’s disease, multiple sclerosis, and disorders asso- 
ciated wiA leaons of the basal gar^lia ta older parimts. 

t. Cardiovascular disorders. Of 'these, the most important is essential 
ha-perrensioa, especially when accompanied hy tremor, tachycardia, in- 
crease in metabolic rate, nervousness and weight loss. The dh^r^osis of 
^cT:b\rcidisrr. shcvld he narie ccfib ertrrme rcuiion in the presence of 
persistent ditstolic hypertension (SO tnvt. Hg or cio-ee), ^Etral steno.ris 
mav lead to diagnostic errors because of the palpitation, tachycardia, 
nervou.sEess and Sushing which so often occur with h. Functional and 
po.wiafectious tachycardia and neurodrculaton' asthenia are also frequent 
sources of infection. In this connection it may be pointed out that cold, 
danuny hands and feet so common among neurodrculatoiy asthenics are 
rarely seen in h_vpertht-roidism. 

4. The syndrome of autonomic imbalance, in which the cliniral pic- 
ture may closely resemble that of hj'perdiyroidism. Absence of weight 
loss and thtmoid enlargement, and persistently normal basal metabolism 
may he of diagnostic aid. 

5. Uncontrolled diabetes may in rare instances present a confuring pic- 
ture simulating hyperthtToidism. 

Tachycardia, weight loss, nervousness and tremor as in hvpenhv- 
roidism have been described by bietherton-^ in certain cases of svphills. 
The stcnproms are said to disappear tinder anristphilitic therapv. UVe have 
seen two ruch cases. 

7. Gironic It-mphatic leukemia.*® 

S. Early pnlinoaor}- tuberculosis, especially when accompanied bv slight 
thxToid and increased metabolic rate. * 


(reatment 

Subtotal th\Toidectomy after suitable preoperative prepa- 
ration is the treatment most senerallv favored for h'S'per- 
thyroi Jsm at the present rime. There 'still remains, hov.Wer 
some divergence of opinion regarding the relative merits of 
winous therapeutic agents. Our otvn op'mions are based on 
personal expenence and do not necess^v reflect the con- 
sensus or those interested b thjmoid dis^e. In evaluating 
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because the results of thtToidectoiny are so brilliant and because the vic- 
tims are usually doomed to invalidism and death unless the cause is found. 
These thyrocardiac patients fall into two general groups; (5) Those in 
whom frequently recurring bouts of tachycardia or arrhsthmias (usually 
auncular fibrillation) are prominent and in whom these disturbances of 
rate and rhjthm eventually become continuous. This state of inteniuttem 
or continuous arrhj’thmia may persist for several years, while the other 
signs and sj'mptoms of hj'perthjToidism remain minimal or undetected. 
Sooner or later, however, congestive heart failure usually appears if the 
thyroid remains untreated, (fi) The second group includes those patients 
who are first seen after the advent of congestive heart failure. The atten- 
tion of the clinician is often misdirected to a search for a nonexistent 
cause, i.e^ congenital, rheumatic, luetic, hj-pertensive or sclerotic heart 
disease. Valuable time is frequently lost by waiting for the patient to re- 
spond to the usual treatment of congestive failure, when such response 
must acmall)’ await the removal of the principal offending cause— the toxic 
thjToid gland. Tachycardia in these patients is not always striking and its 
significance is sometimes masked bj' auricular fibrillation; likewise, actual 
Weight loss maj’’ be concealed by edema. Palpable thjwoid enlargement may 
be difficult to demonstrate. In some cases the goiter appears only as a 
small nubbin or nodule above the clavicle or suprasternal notch and is 
easily overlooked. Sometimes the entire gland is intrathoracic and the only 
clue to its presence may be tracheal deviation or symptoms of upper 
mediastinal pressure. iMild or moderate anginal pain is common in all forms 
of hyperthjToidism, but is rarely so predominant as to lead to a mistaken 
diagnosis of primary coronary’ artery disease. In any patient vith tachy- 
cardia, continuous or recurrent arrhytJamia, or congestive heart failure in 
•uahovi the cause is not obvious, hyperthyroidism should be suspected. It 
should not be forgotten that hyperthyroidism may coeadsi m'th precedent 
heart disease due to other causes. It has indeed been believed in recent 


years that hyperthyroidism alone is incapable of producing cardiac faimte, 
and chat ocher precedins or coexistent causes are prerequisites. It may' be 
said parenthetiraUy, however, that there is considerable reason to beheve 
that hyperthvToidism may at times be solely responsible for congcsti'c 
failure. 

4. Uncommonlv eastro-intestinal complaints may be sufficiently promi- 
nent to cause an incorrect diagnosis of colitis, gaUbladder disease, pepnc 
ulcer, or appendicitis. The abdominal pain of hyperthyroidiOT is usutily 
generalized, cramplike, intermittent and often associated with diarrhea 
The complete simulation of gallbladder or peptic ulcer pain is quite rare 
It is almost unpardonable to mistake the abdominal syunproms of hyper- 
thyroidism for appendicitis, but we have seen this error in a least one 

5. Hyperthyroidism may’ be associated with skeletal decalcificarion. Tus 
is occasionally followed by severe arthralgia, bone pain or even crush frac- 
tures of the vertebrae with severe backache. Such ^-mptoms are commoner 
in middle-ased or elderly’ persons and mav in rare instances be so mirkc 
as to overshadow the other phenomena of hyperthvToidism. 

6. (!3inical pictures resembling various muscular and neuromu^cu ar 
dvstrophies mav appear in hvpenhvroidism. Several c^<s of myasthenia 
gravis associated with toxic goiter have been reported.^ some o t 
also presenting persistent enlargement of the thymus. Amyotrop nc ^ 
sclerosis and pinal muscular atrophy may be simulated. Occasional cases 
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of penodic pcraI%-KS (nonfamilial) have be^ reponed as well as paralysis 
P-TTp-n-d ocular mnscles wMiont exophthalmosA* _ 

* 7. In rare instances, the abrupt onset of tfaj-roid cii^ imv be 
for acute or dehiium from other causes. A careful inqnm mto die 
hismiT is espedallj important in these cases. 


Conversely, several unrelated disorders may be mistaken 
for hyperthj-roidism. These may be listed as follows; 


1. Funcdoaal nervous disorders, including a variety of nenrosK. anidety 
states, ps\ chores, involndonal states and h\-steria. These are espedally con- 
fusinff when accompanied by tachycardia or slight thyroid enlargement. 

I.'Certain organic nervons diseases, inclndin g Syde nham s chorea, the 
earlier stases of Parkinson’s disease, mnldple sclerosis, and disorders asso- 
ciated with lesions of the basal ganglia in older patients. 

3. Cardiovascular disorders. Of these, the most important is essential 
hvperteasioa, especiallr when accompanied by tremor, tachycardia, in- 
crease in metabolic rate, nervonsness and weight loss. Tire ahpiosis of 
fcjfaniriToiiiJTTi shcndd bs made cartt extrerm cxnticm in tbs presence of 
psrrjisnt disstoiic hspencnsion {SO non. Hp or siovs). Mitral stenosis 
mar lead to diagnostic errors becanse of the palpitation, tachycardia, 
nervousness and finshing which so often occur widi k. Ftmcdonal and 
posanfecdous tachycardias and nenrodrcnlatory asdienia are also frequent 
'ources of infecrion. In this coanecdon it may be pointed out that cold, 
clammy hands and feet so common among neurodrculatorv asdienics are 
rarely seen in hyperthyro'dism. 

The syndrome of autonomic imbalance, in which the ciinirr;1 pic- 
ture may clo'sly resemble that of hyperthyroidism. Absence of weight 
loss and thtmoid enlargement, and persistently normal basal metabollkn 
may be of diagucrmc aid. 

5. UaconcroUed diabetes may in rare instances present a confusing pic- 
ture snuulating hyperthyroidism. 

6. Tech) cardia, weight loss, nervousness and tremor as in hypeidiv- 

ro.dism have been decribed by Xctherton-s in certain cases of'^bihs. 
The saTuptoms are said to disappear under annsypbilitic iherapv. kVe have 
sttn t^o sneh cases. * 

7. Chronic Ij-mphadc leukemia.'' 

S My pnlmouaiy tuberculosis, especially vrhen accompanied bv slight 
injToid enlsrpjineat 2 iid increased metabolic rate, * 


Treafmenl 

Subtotal th} roidectoiny after suitable preoperative prepa- 
rauon is the treatment most generaUv favored for b^ier- 
thyroiism at the present time. There stiU remains, howler 
some divergence pf opimon regardbg the relative merits of 
vanous therapeunc agents. Our own opinions are based on 
personal e\-penence and do not necessarilv reflect the con- 
sensus of those mterested in thjToid dis^^e. In evaluatincr 
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an}'' method of treatment, two points should be borne in 
mind: (I) since the ultimate cause of hyperthyroidisin is ob- 
scure, all fonns of treatment remain empirical; and (2) 
hj'perthyroidism is usually a cyclic disease irirh frequent 
remissions, and spontaneous permanent recover)' mav occur 
u-ithout specific therapy. 

I^Iedicax,” TREATMEvr.~This consists of physical and 
mental rest, high calorie intake, sedatives, extra ritamins. 
p^’'chocherap}*, removal of focal infection, and the inter- 
mittent use of iodine. This form of treatment is still recon)- 
mended before recourse to surger)' by some clinicians and is 
more ■nddely followed in practice than is generally believed. 
It has little to recommend it except in certain cases of ophthal- 
mopathy described later, and in a few nrild or borderline 
cases in which an optimal environment is available. In most 
cases, the prognosis will be little different from that of the 
untreated disease. 

Irradution'.— This method is at present not much em- 
ployed in most large thyroid clinics except as a means of 
preparing bad risks for thyroidectomy or of treating post- 
operatire recurrences. With proper technic and careful selec- 
tion of cases, it nevertheless offers a ver)' useful and effective 
means of treatment. 

Irradiation is indicated as the method of choice in the fol- 
louting groups: 

1. Parienls with mild to moderate h)perth\Toidism, \tdth slight or soft 
goirers, Ijrde weight loss, and vritbont organic complications such as hcan 
failure, arrhythmias, diabetes, hypertension and nephrins. Satisfactory re- 
sults may be anricipared in about SJ per cent of such cases. 

2. Prepubertal children srith toxic diffuse goiter. Tirentv-om such cases 
in children belosc the age of fifteen have been treated in our clinic in the 
past sixteen years svirh only' one failure. 

3. PosropeiaDve recurrences of hypenbyroidism which cannot he con- 
trolled by iodine. 

4. Patients who refuse operariou. 

5. Patiencs who present too vrave surgical riste. .Most of these can be 
improved suffidendv by irradiation to permit successful tin’roidectoiuy . 

6. Patiencs with severe or rapiifiy progressing ophthalmopathy . 

The sdvarrtages of irradiation are: (it) loty monaiiiy and 
morbidity, (b) widespread availability, (c) minimal economic 
disabilit}', (d) absence of discomfort and psychic trauma. Its 
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are; (j) eSecnreness generally less to Jac of 
thvroidectomy, and (b)- the nece^n* of proloi^ed therapy 
(often four to six months) before its effect can be evaluated. 

The technic employed in our clime involves the dany 
deliver}- of 100 to 200 r units dirongh one to three anterior 
portals' for four to ax da}-s. This series of treatments is re- 
peated ever}- four to six weeks. Our patients who responded 
favorabl}- received an average total dose of 2160 r umts de- 
livered in an average of 5.4 series. The patients general con- 
dition and basal metabolic rate should be checked at least 
once a month during treatmeoE Many mild cases can be 
treated without interrupting the patient's work. 

CcT^p'!cziz 07 is of itradiadon are rsrelx importmr. They fciclnde esoph- 
isfds. lirmsotrztiEids, icnte medirsanopsrscardirl resedons, telangiec- 
nrcssa’szd ssoresn. arid sosenaies nald Temporal}- esscefbrtioas 
o; die avrotodcosfs, la soaie padeas. die dbess* iacreases rather rapidly 
sad coatracoasly ia severity after irradiadoa is began. In sach cases, ueat- 
meat dioald be stepped aad prepaiadoa for thyroidectomy iasdnrted. It 
is advisrb'.e cot to give iodine to padeats recehriag irradiadoa. "The state- 
tetnt is trecyeady made diat di}-roidectomy is made more dimcult by 
ptevioas irradiadoa o: the dit-roid becaase of increased vascalaiity of die 
gland and die formadoa of pedcapsolar adhesions. We serionsly doaht the 
trath of ths statetneaa la oaly a few insmness have any of oar padeats 
shotva eviceace of sach achKions. In these iastaaces. the adhedoas were 
light aad reladvely aoavascalar, and save die saigeoa no real troable. 

Thyroidectomy.— Th}Toidectomy remains as the most 
generally effective method of treating h}-perthyroidism, -trten 
properly performed by m experienced surgeon after careful 
preparation. Thy-roidectomy is indicated: (1) in all severelv 
toxic or rapidly progressive cases, with the possible exceorion 
ot those showing marked or increasing ophthalmopathy; (2) 
in thyrotoxicoss complicated b}- cardiac arrhy-thmia! con- 
gestive failme, angina pectoris, dkbetes, marked malnutrition 
or oAer disease, except when special contraindications exist; 
( 3) in patients with toric nodular goiter; (4) in milder cases 
which do not respond to irradiation or other conservative 
therapy. The rjiortalhy of thy-roidectomy has been sreatlv 
reduced by- the preopexative use of iodine besun in 1922 bv 
H. S. Plummer; by better understanding of preoperative 
treatment cmd the opdmai time for operation; by- improvina- 
teamworK between surgeon and internist, and bv the intek 
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any method of treatment, two points should be borne in 
mmd: (I) since the ultimate cause of hyperthyroidism is ob- 
scure, ah forms of treatment remain empirical; and (2) 
hyperthyroidism is usually a cyclic disease uith frequent 
remissions, and spontaneous permanent recover)* may occur 
■odthout specific therapy. 

Medic-u:,” Treat-mevt.— This consists of physical and 
mental rest, high caloric intake, sedatives, extra idtamins. 
psy'chotherapy, removal of focal infection, and the inter- 
mittent use of iodine. This form of treatment is sail recom- 
mended before recourse to surger}* by some clinicians and is 
more xiddely fohowed in practice than is generally* believed 
It has little to recommend it except in certain cases of ophthal- 
mopathy^ described later, and in a few mild or borderline 
cases in which an optimal environment is available. In most 
cases, the prognosis whl be little different from that of the 
untreated disease. 

Irradlatiox.— T his method is at present not much em- 
ployed in most large thy^roid clinics except as a means of 
preparing bad risks for thyroidectomy or of treating post- 
operative recurrences, proper technic and careful selec- 
tion of cases, it nevertheless offers a very’^ useful and effeeme 
means of treatment. 

Irradiation is indicated as the vjethod of choice in the fol- 
lo'n*ing groups: 

1. Panents mild to moderate hvperthi roidism, laith slight or soft 
ooicers, Itttle treight loss, and wathour organic complicanons such as heart 
failure, axthy-thnuas, diabetes, hypertension and nephnns Saasfacton re 
suits mav be anncipated in about 85 per cent of such cases 

2. Prepubertal children svith tome diffuse goiter Ttrenre-one such ci'cs 
in children below the age of fifteen hare been treated in our clinic in the 
past sixteen years with only one failure. 

3. Postoperative recurrences of hyperthyroidism iihich cannot be con- 
trolled bv iodine 

4. Patients who refuse operanon 

5. Patients who present too graie suigical risks, llost of these can be 
improved suffiaentlv by irradianon to permit successful th\ roidcctomi 

6 Patients mth set ere or rapidly progressing ophthaimopatht 

The advajitiiges of irradiarion are: (a) low morahey* and 
morbidity*, (h) widespread availabib'ty, (c) minimal economic 
disabihiy*, (d) absence of discomfort and psychic trauma. Its 
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disadvantages {a) effectiveness generaUy less than that of 

thyroidectomy, and (b). the necessity of prolonged therapy 
(often four to six months) before its effect can be evaluated. 

The technic employed in our cUnic involves the dady 
dehvery of 100 to 200 r units through one to three anterior 
portals for four to six days. This series of treatments is re- 
peated every- four to six weeks. Our patients who responded 
favorably received an average total dose of 2160 r units de- 
livered in an average of 5.4 series. The patient s general con- 
dition and basal metabolic rate should be checked at least 
once a month during treatment. Many mild cases can be 
treated without interrupting the patient’s work. 


Complications of irradiation are rarely important. They include esoph- 
agitis, laiyngotracheitis, acute mediasdnopericardial reactions, telangiec- 
tasis, nausea and anorexia, and sometimes mild temporar)' e.>K)cerbations 
of the thyrotoxicosis. In some patients, the disease increases rather rapidly 
and continvionsly in. severity after irtadiation is begun. Iti such cases, treat- 
ment should be stopped and preparation for thyroidectomy instituted. It 
is advisable not to give iodine to patients receiving irradiation. The state- 
ment is frequently made that thyroidectomy is made more difficult by 
previous irradiation of the thyroid because of increased vascularity of the 
gland and the formation of pericapsular adhesions. We seriously doubt the 
truth of this statement. In only a few instances have any of our patients 
shown evidence of such adhesions. In these instances, the adhesions were 
light and relatively nonvascular, and gave the surgeon no real trouble. 


Thyroidectomy.— Thyroidectomy remains as the most 
generally effective method of treating hyperthyroidism, voben 
properly performed by an experienced surgeon after careful 
preparation. Thyroidectomy is indicated: (1) in all severely 
toxic or rapidly progressive cases, uith the possible exception 
of those shouting marked or increasing ophthalmopathy; (2) 
in thyrotoxicosis complicated by cardiac arrhythmia, con- 
gestive failure, an^na pectoris, diabetes, marked malnutrition 
or other disease, e.xcepc when special contraindications exist; 
(3) in patients wtith toxic nodular goiter; (4) m milder cases 
uhich do not respond to irradiation or other conservative 
therapy. The mortality of thyroidectomy has been greatly 
reduced by the preoperative use of iodine begun in 1922 by 
H. S. Plummer; by better understanding of preoperative 
treatment and the optimal time for operation; by improving 
teamwork between surgeon and internist, and by the intel- 
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lipnt use of the cw^o-stage operation. In well organized 
ciiruc^, operauve mortality' in uncomplicated hyperthyroid' 
^ shodd not exceed 1 per cent. In cases compHcated by 
.heart fadure, a mortality rate betireen 5 and 8 per cent must 
be anticipated. In the hands of the occasional or incxperi' 
diyroid surgeon, the postoperative death rate vill 
^obably average 8 to 10 per cent in uncomplicated cases. 
The selection of an experienced surgeon, therefore, is of ut- 
most importance. Thyroidectomy should be regarded as an 
incident, albeit a very important one, in die couise of thyro- 
toxicosis. Prolonged supervision for at least nvo and pref- 
erably five years after operation is essential for the detection 
of recurrence or postoperative hypothyroidism. 

The proper preoperative repmen may be outlined as fol- 
lows; In uncomph'cated cases, the patient should be allowed 
out of bed for ttvo or three hours daily. The diet should be 
as high as possible in caloric content (not less than 3000 
calories daily) and should contain about 1.25 gm. of protein 
per kilogram of ideal body weight, SO to 1 00 gm. of fat and 
the remainder in carbohydrate. Attractive physical environ- 
ment and pleasant, tactful medical attendants arc very help- 
ful. Extra amounts of vitamin B complex should be given. 
Small doses of insulin (5 to 10 units before meals) may be 
helpful in patients uith anorexia. We have employed feeding 
by intestinal tube uith success in a few patients wdiose weight 
could not othernuse be increased. Moderate sedation ma.v be 
given in the form of barbiturates such as phenobarbital, Vx to 
1 grain three times daily, with additional sedation at bedtime. 
Iodine may be given in the form of Lugol’s solution or satu- 
rated solution of potassium iodide, minims 10 tlirce rime'; 
daily. A moderate amount of diversion (visitors, reading, 
cards, sewing, etc.) is desirable. MTien possible, the patient 
should be kept from contact avith postoperative patients. The 
preoperatia^e treatment should preferably be carried out in 
the medical ward, and the patient should^ be sent direct!} 
from there to the operating room. Occasiona!l.a% hoaveaer, 
contact aaith a successfully operated patient aaill help the 
morale of an apprehensive subject. The old method of anoci- 
association (“stealing the thyroid”) is soil occasionally itschil. 
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The basal metabolic rate should be determined about ever) 
third day as its trend is helpful in the selec&on of the time 
for operation. Some clinicians/® however, no longer regard 
the time of maximal decrease in basal metaboli^ as the op- 
timal time for operation, but are content to wait for a week 
or ten days after this point is reached. 

The mapr criteria in detenmning operability are, in the 
order of their importance: (1) the weight curve, (2) the 
patient's mental attitude, (3) the pulse rate and (4) the bas^ 
metabolic rate. Patients who do not eat well, who do not gain 
weight, and who remam apprehensive and fearful of opera- 
tion are not good surgical risks and produce the majorit)* of 
the unfavorable postoperative reactions. If the patient is eat- 
ing well, gaining weight, and anticipates the operation with- 
out fear, failure of the pulse rate and metabolic rate to drop 
need not be too seriously regarded. Thitroidectomy is never 
an emergency operation. Disaster results more often from 
operatmg too soon after hospitalization than from waiting too 
long. Thompson^' has recently emphasized the importance of 
a careful search for beginning r^piratoty* infection or a sud- 
den increase in the severity of the h>'perth>T:oidism on the 
day before operation. He also advises a large carbohydrate 
meal with a dose of iodine six to eight hours before operation. 

Treatment of the Thyroid Crisis 

This grave complication of hNyierthyroidism, the cause of 
which remains obscure, may occur sponcaneouslv, after 
psychic or emotional shock, physical trauma, surgical opera- 
tions or acute infections. It is commonest, however, after 
thyroidectomy. It is characterized by rising temperature and 
hem rate, restlessness, nausea and vonuMg, diarrhea, de- 
lirium, and finally in about 90 per cent of the cases bv coma 
and death. Extreme h>-perp}Te.ria is common. Tr^tment 
must obviously be heroic. Ice packs, ice water enemas, 
oxi-gen. mcaveuous glucose, saline and whole blood, di^talis 
and morphine have ^ been recommended. Some clirncians 
conde^ the use of iodine, but it is our practice to use it in 
fairly large doses (2 ro 4 gm. of sodium iodide intravenouslv 
per day). The parenteral administration of large doses of 
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thiamine and nicotim'c acid is also indicated. The incidence 
oi postoperative thyroid crises can be kept at a mim’mum by 
proper preoperative preparation. 

Treafmenf of Thyrotoxic Heart Failure 

This is based in general upon the same principles which 
govern the treatment of heart failure from other causes, vith 
the following differences: (1) Thyrotoxic patients are usu- 
ally somewhat more tolerant to digitalis than other cardiac 
patients. This is especially true of the occasional younger 
patients who develop “pure” thyrotoxic heart failure. (2) 
Iodine helps to reliev’e the demands on the circulation by 
lowering the metabolic rate and hence the nutritional require- 
ments of the entire body, including the myocardium itself. 
(3) It is better to postpone thyroidectomy until cardiac com- 
pensation has been restored, if this can be accomphslied by 
medical measures alone. In some cases, however, compensa- 
tion cannot be restored until the goiter has been removed, 
and these patients must of course be operated upon while 
congestive phenomena still persist. The operative risk is some- 
what increased in such patients and selection of the optima! 
time for operation calls for considerable clinical judgment 
and e.xperience. Many patients who have shown normal 
cardiac rhythm before operation will go into auricular fibril- 
lation for a few days after operation. This is of no particular 
importance. The postoperative disappearance of estabh’shed 
fibrillation depends somewhat upon the duration of the ar- 
rhythmia. In general, about 50 per cent of such patients will 
revert to normal rhythm after thyroidectomy. Our own ex- 
perience wtith quinidine in the treatment of auricular fibrilla- 
tion has not been very gratifying. 

Treafmeni of Hyperthyroidism in Pregnancy 

Opinion varies rather wdely upon this subject. It is our 
belief that thyroidectomy increases some^i'hac the risk of 
abortion or miscarriage. In many instances hypcrths'roidiOT 
appearing during pregnancy will diminish in intensity or dis- 
appear entirely after delivery. It docs not seem wise to apply 
therapeutic generalizations under such circumstances, bur to 
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treat each case indkidmlly. rvliid cases may often be treated 
satisfactotilv bv irradiatiom If such conservaave therapy be 
emploved. iodiiation just before term may prevent an acute 
exacerbation of the disease after deliver}'. If the thyrotoxic^ 
sis becomes progressively tvorse, thvToidectojny may be 
necessar}' at any stage of gescadon. 

Treahnsnl of Hyperthyroidism Complicated by Ophthalmopathy 

The term “ophdialmopathy" has been used by Means and 
his assodaies*^ to include exophthalmos, ophthalmoplegia, 
edema and congesrion of the episcleral tissues, conjunctiva 
and lids, as well as degenerative changes and ceUukr infiltra- 
tion involving the extraocular muscles and the tissues of the 
orbiu This ocular simdrome is often associated with hyper- 
thiToidism. An interesting trend of thonght has been devel- 
oped in recent years^- leading to the condnsion that ophthal- 
mopathy and hyperth}Toidism are not directly related 
eriologically. There is considerable evidence to implicare 
d}-sfancnon of the anterior pituitary in the production of 
ophthalmopathy. There is likewise evidence to suggest that 
the presence of the thyroid may actually tend to inlubit pro- 
gression of the ocular changes. In some instances, ophthal- 
mopathy progresses rapidly after thyroidectomy, or may 
indeed fim appear after such an operation. Similar eye 
changes may occur in persons with myxedema or with nor- 
mal thiToid function. Some clinidans an present therefore 
refrain from thiToidectomy in th}-rotoxico^ associated with 
severe or rapidly progresave ophihalmopath}'. Instead, irradi- 
ation. iodine and deaccaced diiTotd (in patients whose basal 
metabolism falls to substandard levels duxins treatment) 
have been used. Irradiation of the pitnitai}' and orbital areas 
has also been recommended. This concept is relatively new 
and not yet generally recognized by physidans. but it repre- 
sents an mterestir^ and important modification of previous 
therapeutic principles. 

Use of Iodine in Hyperthyroidism 

The mi^e of iodine m thsToid disease is one of the com- 
monest mistakes in medical practice. Its cluef abuse is in its 
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prolonged administration to thyrotoxic patients, with the 
result that the patient becomes iodine “fast.” 'When thyroid- 
ectomy fin^y becomes imperative, proper preparation is no 
longer possible and the surgical risk is greatly increased. The 
follotving statements, therefore, desen’-e particular emphasis: 

1. Iodine in any absorbable form tvill produce objectiv'e 
and subjective improvement in about 97 per cent of thyro- 
toxic patients. The remainder are either unimproved or actu- 
ally grow worse under its use. 

2. In about 90 per cent of patients who respond to iodine, 
such response is rather gradual and lasts for only a few 
weeks; thereafter the disease slowly regains its previous in- 
tensity, and refractoriness to further iodization develops. 

3. In about 10 per cent of patients who respond to iodine, 
the response is prompt and marked, the basal metabolic rate 
often dropping abruptly below the normal zone. In such pa- 
tients, the disease may usually be kept under control until 
permanent remission occurs. The choice of iodine as the chief 
therapeutic agent under these circumstances, however, re- 
quires considerable experience and judgment. 

4. Sensitivity to iodine is not uncommon in thyrotoxic 
patients-® and may occasionally cause death. 

5. The principd indications for the use of iodine in hyper- 
thyroidism are: (a) in preparing the patient for thyroidec- 
tomy, {b) during the immediate postoperative period, {c) in 
the treatment of thyroid crisis, id) in the treatment of post- 
operative recurrences of hyperthyroidism, (e) as a diagnostic 
test in doubtful cases, and (f) as a major therapeutic agent in 
certain carefully selected mild cases, patients who shov' a 
marked, prompt response to iodization, and patients m'th 
marked or rapidly progressive ophthalmopathy. 

NONTOXIC DIFFUSE GOITER 

Diagnosis 

The diagnosis of diffuse goiter seldom presents any dif- 
ficulties. However, subcutaneous fat is occasionally mistaken 
for thyroid enlargement. In palpating the thyroid gland it is 
best to stand behind the patient with the thumbs toward the 
back of the neck and the fingers on either side of the trachea. 


THE DUGN-OSIS A.VD TREATMEKT OF THYROID DISEASE 1731 

The patient is then asked to swallow. As the thyroid _ns^ 
its size, shape and consistency can be roughly determined. 
Unless the exavnner can definitely feel the entire lovser bor- 
der of the gland as it reaches its highest point during degluti- 
tion, the possibility of substemal extention cannot be 
excluded. Pedunculated extensions of thyroid tissue may be 
encountered in various bizarre positions— intrathoracicall> , 
laterally in the neck, betu'een the trachea and esophagus, or 
even behind the esophagus. These are usually detected onlj* 
at operation. 


Treatment 

The prophylactic value of iodized salt, iodization of water 
supply, or the semi-annual administration of small doses of 
iodide (0.2 gm. of potassium iodide daily for ten days) in 
reducing the incidence of goiter in endemic areas has been 
thoroughly established since the pioneer work of Marine and 
KimbaU in 1917. The continued frequent occurrence of such 
goiters in nonendemic areas is attested, however, by the fact 
that 1540 cases have been encountered in our Endocrine 
Clinic in the past sixteen years. Since the development of 
hj'perthyroidism, nodulariu' or mahgnancy is uncommon in 
nontoxic diffuse goiter in nonendemic areas, the prognosis is 
generally favorable. The complete disappearance of, such 
goiters under medical treatment, however, is uncommon. If 
there is eridence of coexisting htqjothyroidism, the use of 
desiccated thyroid substance is indicated. Likewise, the ad- 
ministration of small doses of iodine is justified in an attempt 
to reduce the size of the goiter or to prevent further increase. 


The method employed in our dinic is as follows; The patient is given 
by month 5 tninims (03 cc.) daily of a saturated solution of potassium 
iodide. The st-mptoms of iodine senanvitj- are e.tplained to the patient 
and he is instructed to report any such developments promptly. If no such 
senstivitj is present, the iodide is continued during alternate months, ontiT 
three monthly courses have been received. If the goiter has not decreased 
in size by this time, it is concluded that no response to such treatment 
can be e.spected and thereafter only semi-annual prophylactic doses of 
lodtde are given, using the dosage mentioned above. The patient is ex- 
aiiMcd every sk months to determine any change in the status of the 

dtj-roid follows the administration of 
iodide, this therapy is contmued during alternate months until no furdier 
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reducrion m sae occur. Thereafter semi-annual prophylactic doses are 
continued. In our emenence some response to iodide therapv in nontotic 
difinse goiter may be anodpated in about 30 per cent of raies. 


Much h^ ^ been, tvritten about so-called iodine-induced 
hyperthyroidism occurring in patients receiving iodine for 
nontoxic goiter. MTiile it is true that h}^erthyroidism occa- 
sionally appears in such patients, the same compUcaaon also 
occurs in many patients ttith nontoxic goiters who have not 
received iodine. The factor of coincidence seems impossible 
to exclude. Our otvn experience does not permit us to accept 
the concept that a nontoxic goiter may be stimulated to tox- 
icity by the adrmnistrarion of iodine. 

Diffuse nontoxic goiters tvhich do not respond to iodide 
therapy and which become nodular, cosmetically undesirable 
or cause pressure s}^mproms in the neck or mediasdnum 
should be removed by subtotal thyroidectomy. Except in 
certain cases of malignancy, irradiation therapy is useless in 
nontoxic goiter whether diffuse or nodular. The parenteral 
administration of the thj’rotropic factor of the anterior pituit- 
ary has been tried in nontoxic diffuse goiter udth mdifferent 
results. 

NONTOXIC NODULAR GOITER 

Diagnosis 


Nodular enlargement of the thyroid may be confused with 
several other lesions in the neck and mediastinum. These in- 
clude lymph node enlargements from a variety of causes 
(metastases, tuberculosis, lymphosarcoma, Hodgkin’s disease, 
and so forrii), aneury^sms of the aorta, subclavian or innom- 
inate arteries, branchial or thyroglossal cysts, cystic hygro- 
mas, laryngeal cysts, diverdcula of the esophagus and a variety 
of mediastinal tumors. In h>T)ertensive subjects the presence 
of an abnormally pulsatile innominate arteiy in the supra- 
sternal notch is frequently mistaken for nodular enlargement 
of the thyroid isthmus. Large substemal goiters may present 
only small portions of their total mass, above the clavicles or 
manubrium. These protrusions may be so small as to be p.al- 
pated only xrith difficulty. In rare instances the entire thyroid 
gland lies within the thorax. Aberrant masses of thyroid i^uc 
of van'ing size unconnected wdth the thyroid gland itselt 
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mav be found an^'^rhere in the neck or mediastinum. 
occurring in the* neck they are often mistaken for lymph 

nodes. . , 

The term “adenoma” is often loosely apphed to any 

nodular enlargement of the thjTroid. This is obviously un- 
justifiable. since the histologic nature of the mass cannot be 
determined by palpation, a matter of fact, true adencnii^is 
probablv comprise only a fraction (perhaps 10 per cent) of 
all thvroid nodules. The remainder consist of localized areas 
of h\'perinrolution often trith psendocapsule formation and a 
variety* of secondarj' degenerative changes, such as cyst for- 
mation. hemorrhage and calcification. 

The early diagnoris of ymlignjTicy of the thyroid is dif- 
ficult, Only too often the process has metastasized or ex- 
tended hopelessly beyond the capsule of the gland before 
the diagnosis is suspected. Any th\Toid enlargement, whether 
nodular or diffuse, which grows rapidly or is associated with 
fixit>- of the gland should be suspected of malignancy. In- 
duration and recurrent larjugeal nerve paral>'sis. which are 
regarded by some clinicians as important diagnostic criteria, 
have not in our experience been particularly reliable. Cal- 
cification occasionally occurs along with malignant disease 
of the di>Toid. It is sometimes difficult to differentiate be- 
tween malignant disease and chronic di}TX»iditis of the Hashi- 
moto (stroma h~mphomatosa) or Riedel (ligneous) tvpes. 
especially since the latter may occarionally produce fixin* of 
the gland. In case of doubt it is better to regard the lesion as 
mah'gnant. 

Aciite OT stibjcute vonsiippiirative thyroiditis mav occur 
without apparent cause or following upper respirator\* infec- 
tion. There is often fever and leukocytosis and the gland be- 
comes painful and tender. The enlargement occurs rapidly; 
it may be ffiffuse or limited to one Icdie. Tranritory sisms of 
h>'perth>-roidism may occur. The prognosis is good" with 
conservative tr^tment (small doses of iodide, andgesics. ex- 
ternal application of cold). In subacute cases lasting for 

se\erd we^ the exclusion of a rapidlv growing neoplasm 
may be difficult. - - r 

Rapidly progressive localized enlai^ements of the thyroid 
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may resdt from abscess or beviorrhage into the gland. Hem- 
orrhage IS usually preceded by trauma but may occur spon- 
taneously in arteriosclerotic persons. Both hemorrhage and 
abscess are associated ’noth tenderness, but the latter is usu- 
aUy accompanied by greater fever and leukocytosis. Tran- 
sitoiy , relatively acute, sometimes tender diffuse enlargement 
of the thyroid occasionally occurs during the administration 
of thiocyanates for the treatment of hypertension. Temporal}^ 
hypothyroidism may accompany such enlargement. 

Treatment 

Nontoxic nodular goiter is primarily a surgical problem. 
Medical treatment is of no avail and irradiation is indicated 
only in inoperable malignancy or after the removal of a mal- 
ignant tumor. Nodular goiters are potentially dangerous for 
the foUondng reasons: (1) About 60 per cent of them even- 
tually become toxic. This toxicity usually develops insidi- 
ously and is less apt to undergo spontaneous remission than 
in primar}’- diffuse toxic goiter. (2) About 2 to 3 per cent 
of nodular goiters prove to be malignant. Gmversely, about 
97 per cent of carcinomas of the thyroid arise from nodular 
goiters. (3) A'lan)'^ of those wWch do not become toxic or 
malignant increase progressively in ske, often extending into 
the thorax, and produce dangerous pressure upon the trachea, 
esophagus or other mediastinal structures. (4) There is some 
evidence, not yet conclusive, which suggests that nodular 
goiter may at rimes cause cardiac damage w'thout producing 
the typicd picture of hyperthyroidism. 

The -prophylactic stirgtcal re?>?oval of all nodular thyroid 
enlargements therefore appears justifiable. One is occasionally 
tempted to allow small, soft localized masses to remain under 
observation. Even this degree of consen'adsm is theoretically 
unwarranted, since the presence of early malignant change 
cannot be excluded in any nodular goiter. If all nontoxic 
nodular goiters could be removed surgically the incidence of 
hyperthyroidism would be greatly reduced and that of car- 
cinoma of the thyroid almost eliminated. 

The suspected presence of malignancy of the thyroid caiJs 
for total thyroidecto??7y unless there is obvious evidence of 
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metastasis or extension beyond die capsule of the gland. If die 
lesion be inoperable palliadve irradiation may be unde^'cn 
cautiously. Acute swelling of the carcinomatous thyroid fol- 
lowing irradiation occasionally requires emergency trache- 
otomy. The tjq)e of operation required in benign nontoxic 
nodular goiter depends upon the size, number and location 
of the nodules. If only a single nodule be present and the re- 
mainder of the gland be normal, simple enucleation of the 
nodular mass may be sufficient. The same procedure may 
suffice even diough the remainder of the gland presents a 
moderate diffuse enlargement. Where the gland is studded 
udth multiple nodules, subtotal resection is indicated. 

No particular medical preparation of die patient is neces- 
sar}’- before operation for nontoxic goiter. In competent 
surgical hands the mortahty should be veri'^ low (not over 

0.5 per cent). The principal causes of die occasional opera- 
tive^ deaths are pneumonia and other infections, hemorrhage, 
and unpredictable cardiac collapse. 

SUMMARY AND CONCLUSIONS 

This review of the more important aspects of die diagnosis 
and treatment of die principal diseases of die thyroid has, of 
necessity, been relatively brief. An attempt has been made to 
emphasize those features wliich have seemed most important 
from the clinical point of view. In sumniar}’’ it may be justi- 
fiable to stress again a few of the points which may prove 
most helpful to the practitioner in deahng iiith thyroid prob- 
lems. These may be stated as follows; 

1. Hjqiothyroidism often masquerades in a variety of cUn- 
ical disguises. 

2. The optimal dose of desiccated thyroid varies from pa- 
tient to patient. 

3. The same brand of thyroid substance should be used 
throughout the course of any given case. 

4. The treatment of hypothyroidism should not be aban- 
doned because of the appearance of signs of overdosat^e. 

5. ttyqierthyroidism often simulates other diseas^ and 
other diseases may simulate hiqierthjToidism. 

6. Subtotal thyroidectomy competendy performed after 
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proper preparation is the best single method of treating 
hyperthyroidism. Irradiation is useful in carefully selected 
cases. 

7. The beneficial effect of iodine in hyperthyroidism is 
usually temporary. The principal use of this drug should be 
in the preparation of patients for thyroidectomy. 

8. Nontoxic diffuse goiter seldom responds completely to 
iodine therapy, but such therapy is justifiable because of its 
occasional good results and possible prophylactic effect. 

9. Nontoxic nodular goiters should be treated surgically 
unless special contraindications exist. 
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proper prep^adon is the best single method of treating 
hyperthyroidism. Irradiation is useful in carefully selected 
cases. 

7. The beneficial effect of iodine in hyperthyroidism is 
usually temporarj^ The principal use of this drug should be 
in the preparation of patients for thyroidectomy. 

8. Nontoxic diffuse goiter seldom responds completely to 
iodine therapy, bur such therapy is justifiable because of its 
occasional good results and possible prophylactic effect. 

9. Nontoxic nodular goiters should be treated surgically 
unless special contraindications exist. 
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We propose to limit our present discussion to the common 
tj'pes of thyroid disorders, colloid goiter, diffuse toxic goiter, 
nodular goiter (adenomas) ivith and ivithout toxic change, 
and infiammator}- goiter. 


DIFFUSE TOXIC GOITER 

Case 1. Exophthalmic Goiter; Pre-existing Colloid Goiter Activated 
by Iodine Overdosage 


Our first case for presentation is that of a young white woman. e 
first saw her in 19:6 when she was twentt'-eight years old. At that time 
she complained of dvspnea, palpitadoa. emotional instability, and loss of 
weisht. The svmptoms were all severe and of four or five montiis’ dura- 
tion. A Eoiter," which had been present since the age of sLvteen. had become 
increasindv prominent in the past five months. The st-mptoms mentioned 
had ail been present in a less acute form for approsimately twelve years. 
When they first appeared a doctor told her she had a goiter and gave her 
iodine for' a few months. S.vmptoms of acute hyperthyroidism followed. 

Examination showed a tht-roid gland which was diffusely enlarged. 
Exophthalmos was present. The pulse rate was 152 and the blood pressure 
in nullimeteis of mercuiv' was 136 systolic and 6S diastolic. The heart action 
was forceful. A capillajy pulse could be demonstrated in the nail beds. 
The patient was exceedingly nervous, very self-conscious, and her voice 
had a tremulous quality. She weighed 112 pounds. The basal metabolic 
rate was - 7-65 per cent. 

After a period of prepararioa, bilateral subtotal disToidectomy was per- 
formed on October 1, 1956. Sisty grams of hj-perplasuc thvroid sland were 
removed. Recovery was uncomplicated. The basal metabolic'rate after 
operadon was ~ io per cent. 

Six years have passed since the operation. The patient has carried on a 
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DUGXCSIS SX-liGIC^ TKEATMES 1 OF GOITER 1 . fl 

PrsoperaiiYe Preparaiion In H^psiTh^ToidiEin 

The preoperarire preparation of parients vTA hyperthv- 
roidism is important. Essentiallv, it consists of a high calonc. 
high Titamin diet, iodine administration, and rest. e like to 
see our patients ingest 5000 calories a day. if possible. Frmc 
juices are siren liberally, and fornish an excellent source of 
vitamin C in addition to their calories. One or two vitamin B 
complex capsules are given vrith each meal. These tabl^ 
contain 533 nnirs of vitamin Bi. 500 micrograms of riboflavin. 
10 mg. of nicotmic acid. 130 micrograms of vitamin B?. and 
170 micrograms of pantothenic acid. Iodine is given in the 
form of Lugol's solation. 10 to 15 rrunims three rimes daily. 
Patients are usually kept in bed. aithough this is not a bard 
and fast rule. Elderly patients do better if they sr out of bed 
in a chair for a few hours each day. and an occasional 
emotional, severely toxic patient will be quieter and happier 
if he is allowed to get up for a short period each day. Ete- 
quendy padents require sedation and for this purpose vrc 
prefer the bromide dbdrs. in doses of 5 to 10 cc. three rimes 
daHy TlTiea bromides are givea we like to give die first dose 
just before noon, the second in the midaftemooa. and die 
third an hour or two after die evening meal. Seven to twelve 
dap of preparadoa is die average dme. Just as the inirial 
basal metabolic rate is only one index of toxicity, a fall in 
die rare is oali' one of rhe manifestadons of response to treat- 
ment. A padent is ready for operadon when die pulse rate 
fails and levels o5 at a relariveiy lower level, when he shows 
a gain in weight, and when evaminadon of die gland indicates 
involution. 


PcsfopsraHve Care in 

PosToperath-ely, we commonly give 5 cc. of Lnsol's solu- 
doa by rectum when the padent reWns to the floor. \s '^oon 

Ae panent is conscious he k placed in a rirrine posidoa in 
bed. Morphine sultare. gmin is given evem-'diree hours 
unless the respirators- rate faUs to 16, and this dosase is main- 
tained mr twenn--four to fortv'-elsht hours, fa the first 
nvenn-.four hours 3500 cc. of parenteral fluid, of which 
liO-O cc. are normal salt soludon. is givea intravenouslv 
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normal, acdve life in her communing Although she had been married for 
live years before opeianon, she had not become pregnant. Approximately 
one year after operation she became pregnant and was uneventfully de- 
^ normal child. She weighs 132 pounds, her pulse rate is S2, 
and her blood pressure in millimeters of mercury is 118 st-stolic and 76 
diastolic. 

The diagnosis of exophthalmic goiter in this case was clear. 
Among other characteristic features was the increase in pulse 
pressure with its attendant capillary pulsation. An increase in 
pulse pressure usually accompanies severe toxicity. After 
operation a return to normal should occur. In this case there 
was a blood pressure change in millimeters of mercuty’ from 
136 sjj'stolic and 68 diastolic to 118 and 76, respectively, 
accompanied by a fall in pulse rate from 132 to 82. The pa- 
tient is representative of many* indiwduals aU over the coun- 
try- who have hy'perthy’-roidism, whose family physicians have 
made a proper diagnosis, and who return to their. communides 
as useful citizens after thj-roidectomy. 

The early use of iodine in this case calls for special com- 
ment. A^Ten the patient was a girl of sixteen, a doctor told 
her she had a goiter and gave her iodine for a few months. 
Symiptoms of hyperthyroidism foUou’ed. In all probability 
the lesion present at that time was a simple colloid goiter 
which n-as activated b)’’ iodine overdosage. Simple colloid 
goiter usually- develops at or about the time of adolescence. 
As is well knovTi, it is found most frequendy in the goiter 
zones. Prophylaxis consists of administering a 10 -mg. iodine 
tablet once a week or instructing the patient to use iodized 
salt. The average indi\Tdual using iodized salt ingests S mg- 
of iodine a week. Prophyla.xis has been used vdth marked suc- 
cess in the Great Lakes region and other areas where goiter 
is endemic. Once established, a colloid goiter should never 
be treated by large doses of iodine, for fear of acrivarion 
similar to that in the instance just discussed. 

We believe that colloid goiters should be operated upon. 
Judgment must of course be e.xercised; for the slight enlarge- 
ment often seen at the time of puberty is usually only tem- 
porary. Large goiters are not only undpirable for cosmeac 
reason but constitute a source of potenrial danger from tone 
or degenerative changes. 
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Eiehc Greeks after operation the patient was readmitted for the second 
statte. The time interval is somewhat longer than usual. On readmssion 
the pulse was 96, the basal metabolic rate -f27 per cent, and she had 
sained 13 pounds. Left subtotal hemithyroidectomy ^vas done, 50 gm. ot 
ht-perplastic gland being removed. Although the throat was negaave be- 
fore operation, recover}' was compheated by acute foUicul^ tonsillitis. 
The patient was discharged ten da}'s after operation. A month later, ton- 
sillectomy was performed and recover}' was uneventful. The basal meta- 
bolic rate at that time was +1 per cent. 


This case illustrates nvo principles of treatment. the 
danger of aente infection arising during hj’perthyroidism is 
show by the severe reaction to the initial attack of tonsil- 
litis. Thyroid crisis was imminent. Fortunately, iodine and 
other preparation had been carried out for nine days and the 
patient had not received any iodine before coming to the 
hospital. Fortunately, too, sulfanilamide was available. Drain- 
age of the peritonsillar abscess was indicated. Similarly, oper- 
ations for acute appendicitis and other emergencies are indi- 
cated during thyrotoxicosis. However, when thyrotoxicosis 
co-exists wth other, nonemergency illnesses, the treatment of 
the thyroid disorder receives precedence. It is not unknow 
for postoperative hernia or gallbladder patients to go into 
thyroid crises on the second or third postoperative day. Such 
occurrences can be prevented by being on the alert to recog- 
nize symptoms of h}'psrth)Toidism and to make the proper 
mvestigadons before doing elective surger}L 
The second principle illustrated is the importance of doing 
nage operations where toxic goiter is compheated by an in- 
fectious process. The presence of infection greatly heightens 
toxicit}*. Other instances in which stage operations shodd be 
considered are in patients over sixt}- years of age, in patients 
who have had toxic s>'mptoms over a year, in patients w^ho 
have lost considerable weight, and in patients who have be- 
come iodine fast. In addition to the factor of infection the 
patient just discussed had lost 60 pounds in weight diirintr 
two years of active sjTnptoms. “ 


TOXIC AND NONTOXlC NODULAR GOITER 
(ADENOMAS) 

Adenomas of the thyroid can be divided into three classes- 
fetal adenoma, coUoid adenoma, and papiUiferous cystad- 
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Glucose in quanories of 200 to 350 gm. is given intrave- 
nousJy. Ice caps are applied to the head and precordium. The 
ox>’-pn tent is used frequently. The tent is usualh- preferred 
to the B.L.B. mask because of its general cooling effect. Tinc- 
^e of benzoin inhalations are given frequently during the 
first three days. On the day after operarion, Lugol’s solution 
by mouth is resumed and continued during the paricnt’s stav 
in the hospital. Thereafter no more iodine is given. Fluids bv 
mouth are begun as soon as the patient can drink and the diet 
is rapidly built up to the preoperative level. Most patients 
leave the hospital seven to ten days after the operarion. They 
are instructed to lead a quiet, veil regulated life for at least 
three months, svhen they return for a follotv-up visit. 

Case II. Diffuse Toxic Golfer, lllusfrafing Dangers of Acufe infec- 
tions Arising during Hyperthyroidism and the Importance of 
Stage Operations 

The nest padent is a fifn*-four-year-oId \\'oman whom we saw four 
years ago. At that rime she complained of nerroasness, palpitarioa, in- 
tolerance of heat and a swelling in the neck for tsvo years. For several 
months amenorrhea, ankle edema and hoarseness were alio present. During 
the two j-ears of aedre s^mproms she had lost 60 pounds in weight. 

She was exceedingly nervous and apprehensive. Exophthalmos svas 
present. The thyroid gland was enlarged bilaterally, the right side being 
somewhat more prominent than the left. Bruit was present. The pulse rate 
was 124 and the blood pressure in millimeters of mercurj’ svas 16S sys- 
tolic and 78 diastolic. TTie basal metaboh'c race was -}-81 per cent. She 
weighed 157 pounds. A diagnosis of diffuse toxic goiter was made and the 
padent svas prepared for operation. This u-as an instance of Jate diagnosis, 
but fortunately no iodine had been given. 

i^ine da }-5 after admission to the hospital, the pulse had fallen to 84 
and the bassl metabolic race to -f 39 per cent. On the tench day the patient 
developed a severe tonsillitis and, after a chill, her temperature rose to 
104° F. A throat culture showed hemohtic streptococci; a blood culture 
showed no grotvth. Full doses of iodine were continued, a SOOO calorie 
diet was maintained, and sulfanilamide treatment was begun. On the fif- 
teenth hospital das' a peritonsillar abscess was incised, with release of a 
larve amount of pus. Five daj's thereafter the tonsillitis had subsided. The 
patient had lost 12 pounds and her pulse rate had risen from 84 to 100. 

Bv the twentx'-eivhth hospital day the pulse had become stable at SO, 
the padent had resjained 2 pounds, and the basal metabolic rate was -^28 
per cent. Rivht subtotal hemithyroidectomy was perfonned. Sixn’ grams 
of hvperplasric tissue were removed, comprising seven-eighths of the right 
lobe,” the isthmus and the pyramidal lobe. Recover)' was uncomplicated, 
and the patient was discharged on the eleventh postoperative day. Lugol s 
solution, 10 minims three times a day, a high caloric diet and vitamin B 
complex were continued. 
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Fetal adeTiovias are characterized by small cells resembling 
chose found in fetal life. The capsule is usually defimte and 
there is compression of the surrounding tissue. Colloid aden- 
omas show large alveoli distended with colloid, ^^'hen tone, 
the cells are characteristically smaller and contain less colloid. 
Any single colloid adenoma may contain cells of all tj^ies. A 
papilliferous cystadenoma may represent nonmalignant de- 
generation of a colloid adenoma, but may show its charac- 
teristic structure from the start. Adenomas may* be regarded 
as benign tumors of the thyroid gland and as such they are 
subject to growth, to necrosis, to hemorrhage and sometimes 
to malignant degeneration. 

The nodular goiter contains numerous hy'pertrophied areas. 
In general, these nodules show pathological changes similar 
to colloid adenomas. Their surrounding stroma is dense and 
the thyroid tissue between them is compressed to an extreme 
degree. These are the tumors which account for large pendu- 
lous goiters and substemal goiters. We feel that nodular 
goiter, if nontoxic, should be operated upon to prevent the 
complications of growth, pressure s>*mptoms, toxicity, necro- 
sis and occasional malignant change. The operation is one of 
election but, even so, procrastination on the part of the pa- 
tient must be overcome. Patients with toxic nodular goiter 
should be prepared for operation at once and should be oper- 
ated upon when they^ are in fit condition. The preparation 
follows the same general plan as in diffuse toxic goiter, but 
often takes a few more day’^s. 

Mention should be made of vtenofaiisal syviptovn which 
often accompany hyperthyroidism. We do not mean amenor- 
rhea alone which is a common symptom, but rather hot 
flushes with amenorrhea occurring in women of menopausal 
age. The nervous symptoms of the menopause so closely^ re- 
semble those of hyperthyroidism that the turn states may 
occasionally be confused. In this situation the basal metabolic 
rate and occ^onally a diagnostic course of Lugol’s solution 
are of value in differentiating the two conditions. In a certain 
number of cases, however, thyrotoxicosis, usually^^ in the form 
of toxic nodular goiter, and the menopause will co-exist. 
lITien they do. we feel both conditions should be treated. In 
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enoma. The classification is a pathological differentiation; for 
It IS rare that one can make the exact diagnosis clinicalljL 
Adenomas per se may be regarded as discrete autonomous 
tumors, which usually are nontoxic. The diffuse nodular 
goiter, on the other hand, represents focal hypertrophy at 
numerous points ■s^nthin the gland, often on the basis of a 
pre-existing coUoid goiter. 

The clinical findings in nodular goiter are u^ell knoim. If 
single, a discrete rounded tumor is found in either lobe or, 
more rarely, in the isthmus. The remainder of the gland is 
not enlarged. Multiple nodules produce greater distortion 
of the gland, depending upon their size and number. Nodular 
goiter usually is found in an older group of patients than 
those exhibiting difi^use toxic goiter. A^Tien toxic nodular 
goiter is present, exophthalmos is rarely found and the re- 
sponse to iodine treatment is less satisfacror}" than in diffuse 
to.xic goiter. The operarire mortalit)* rates for patients udth 
to.xic nodular goiter are higher than for patients with exoph- 
thalmic goiter. As has been mentioned, adenomas occur in 
older patients, many of -whom hare already developed degen- 
erative diseases of the cardiovascular, heparicorenal and pul- 
monary' sy’-stems. The progress of the disease is more insidious, 
and the toxic changes may* be present for several years before 
the patient is brought to surgery'. 

Toxicity is usually' manifested by the general effects of 
nervousness, loss of weight and intolerance to heat. In addi- 
tion, the cardiovascular system often shows severe effects 
such as rapid pulse, elevated blood pressure, and fibrillation. 
Fibrillation may' be intermittent, the heart resuming normal 
rhy'thm vithout medication. When the heart fibrillates in 
this way a toxic nodular goiter or, more rarely, a diffuse 
toxic cfoiter, should be suspected. After surgery about 60 to 
70 per cent of patients with fibrillation show a rcnim to 
normal rhyrhm. Iodine administration is particularly fraught 
with danger; for in many' nontoxic nodular goiters severe 
toxic changes have been induced by' well meant bur nonc-the- 
less meddlesome courses of iodine preparations. These pa- 
tients should never receive iodine unless they arc being pre- 
pared for surgery. 
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toxic nodular goiter as day from night. A safe operadon, a 
short hospital stay, and an excellent prognosis can be ottered 

these padents. , -j 

AVe insist that evert' padent for whom a thtTOid operanon 
is contemplated should have the -vocal cords exa^ed before 
and after operadon. One or more basal metabolic determina- 
tions are usually required. An x-ray examination^ for sub- 
stemal goiter should also be made, especially in patients with 
nodular goiter and in patients who exhibit pressure st mptoms. 

In operating for adenoma or nodular goiter, one has three 
procedures from which to choose; enucleation, lobectomy 
and subtotal thyroidectomy. AA*e believe no hard and fast 
rules can be made. The entire gland should always be care- 
fully explored. A discrete, single -adenoma is ideally suited for 
emicleation. In cases similar to the one just mentioned where 
the adenoma fills an entire lobe, subtotal lobcctoviy is often 
a safer and technically simpler operation than enucleation. 
AATien several nodules are found in one lobe of the thyroid, a 
careful search will usually reveal one or more nodules in the 
otiier lobe. For such cases, stibtotal thyroldectoviy is recom- 
mended. 


Case IV. Toxic Nodular Golfer, lllusfrafing Advantages of Stage 

Operation in Selected Cases 

The next patient b a -n-oiran ot sixry-TO-o veais who loohs ten vears 
older than her actual age. She came to ns four months aso complaining 
of a lump in the left side of the neclt. She gave an indefinite historv of 
weight loss and nervousness of twelve to fonrtecn months’ duration. 
Dt-^nea on slight exertion and evening ankle edema had been noted for 
about three months. The patient was tense. The folds of her skin hung 
loosely, indicating recent weight loss. The tfaxToid gland was generallv and 
irregularly enlarged, and a hard, well circumscribed mass about 4 on. in 
diameter was present in the left lobe. She had no exophthalmos. A fce 
tremor of the fingeis was very evident. The heart was moderatelr en- 
larged. Cardiac rhtthm was normal. A short sx-stolic aortic mnmmr was 
heard. The blood pressure in imllimcters of mercurv was 140 svstolic and 
15 di^mjhc. Tne basal metaboUc rate was 4-36 per cent, the -focal cords 
moved no^y and x-ray e.xaminarioa showed a calcified nodule in the 
left lobe o, the thyroid. A diagnosis of tordc nodular goiter was made and 
the panent wia prepared for opcratioa. It xvas thought that a cwo-stase 
operanon would be necessary. ' 

Eight ^ter entering" the hospital the patient had gained 4 pounds, 
her prise had slowed from SS to 72. and the basal metabohc rate had mS 
to -r- pwT cent. On the nmth hospital day, left lobectomy was performed. 
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addition^ to preparing the patient for operation, prog>mon-B 
Or theelin in rather large doses are given. The dose varies 
Math the individual and no set rule of therapy can be postu- 
lated. It should be remembered that patients vdth hyperthy- 
roidism often require two to four times as much hormone 
before operation as they urill need after operation. As yet we 
have had little experience with srilbestrol. 

Case III, Nontoxic Thyroid Adenoma, with Easy Postoperative Course 

The next patient is a forty-four-year-old white woman who was ad- 
mitted to the Lankenau Hospital last year. For eight years she knew she 
had a goiter. No symptoms of hj'perthjToidism liad ever been present. 
A^ine months before admission she developed difficult}' in ssvallowing which 
gradually became worse. Closer questioning revealed hoarseness and some 
difficulty in breathing of a few weeks’ duration. There were no other 
complaints. She had not taken iodine. Examination showed a large, elastic 
tumor which filled the right lobe of the thyroid and e.xtended medially 
across the midline of the neck. The tumor was roughly spherical and 
measured approximately 5 cm. in diameter. The patient’s general condition 
Was e.xcellent. The pulse was 84, the blood pressttre in millimeters of mer- 
cury was 130 systolic and 68 diastolic and the basal metabolic rate +3 per 
cent. She weighed 150 pounds. Examination of the vocal cords showed 
only congestion. There was no x-ray evidence of substemal thyroid en- 
largement. 

A diagnosis of nontoxic thyroid adenoma was made, and the patient 
was operated upon the day after admission to the hospital. MTien the 
gland was exposed a large adenoma was found which occupied the entire 
right lobe. The isthmus and left lobe were normal. Right subtotal lobcc- 
tomy was done, with removal of 60 gm. of thyroid gland. Recover}' was 
entirely uneventful and she was discharged nine days after operation. This 
patient received no iodine during her hospital stay. Postoperative vocal 
cord examination showed normal motion of both cords. The pathological 
report was fetal adenoma. 

At the present time the padent is in excellent healtli. The scar is in- 
conspicuous, the remaining thyroid tissue shows no abnormalities, her 
pulse is 88, her blood pressure 128 s}’stoh'c and 70 diastolic, and her weight 
149 pounds. 

This case illustrates a number of points, the most significant 
of which is the smooth, easy postoperarive course wiuch 
can be expected in nonto.xic adenoma. The patient came to us 
to be relieved of pressure sy^mptoms. There was no evidence 
of toxicityt. Such a situation must, of course, be relieved 
surgically, but it should be emphasized that an operation for 
uncomplicated adenoma is as different from an operarion for 
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INFLAMMATORY GOITER (THYROIDITIS) 

Case V. Ugneous Thyroiditis Complicated by Dietary Deficiencies 

The next paneni, a ^-onnn of thktj'-four, came to us for ^PP^ndec- 
tomy and m/omectomy in June, 1939. Her hospital stay 
and at that tLe she had no thyroid s}mptoms and no enlai^ement of the 

* In Januart’, 1941, sve saw her again. She complained of nervousness, pre- 
cordial pains and palpitation. The sj-mptoms were unrelated to e-vernon. 
There had been no weisht loss. Her family doctor had given her m lo^e 
preparation for seven weeks before we saw her. E-vammanon showed a 
diffuse General enlargement of the thjToid with no thrill or hrmt and no 
substemal extension. The blood pressure in millimeters of mercury was 
140 svstolic and 95 diastoh'c, and the pulse rate 72. No exophthalmos was 
present and there was no tremor of the fingers or tongue. Tlie basal 
metabolic rate was -\-2 per cent and when it was repeated four day’s later 
it was -f4 per cent. A careful history- revealed nervousness, dietary- de- 
ficiencies, especially in fruits and vegetables which she seldom or never 
ate. Since the diagnosis of the th}Toid state was not clear-cut and since 
the dietarv deficiencv was marked, we decided to keep the pacienc under 
obsen-ation on an adequate high vitamin diet. No iodine was given. On 
this program she showed marked improvement, losing her nervousness, 
precordial pain and palpitation. She gained 12 pounds in weight. The thy-- 
roid gland remained enJaiged at first but gradually- became smaller and as 
it decresed in size it also became firmer dian the average gland. 

In August, 1941, the patient began to notice a feeling of oppression in 
the throat and chest. As this sensation became more marked, it could be 
reproduced by deep palpation of the rhy-roid gland. The basal metabolic 
rate was — S per cent, the blood pressure in millimeters of mercury- was 
130 systolic and SO diastolic, and the pulse rate 84. The vocal cords moved 
normally. X-ray showed no substemal extension. A diagnosis of thyroiditis 
was made and on October 28, 1941, a subtotal thyroidectomy- was done, 
with removal of 112 gm. of thyroid tissue. The gland tissue was firmer 
than normal. The pathological report was ligneous thyroiditis. Recoven- 
was uneventful and the patient was discharged eight days after operation. 
The basal metabolic rate at that time was —13 per cent. The vocal cords 
moved normally. 

At the present time, the patient has no complaints. The pressure svmp- 
toms have gone, and the nervousness and precordial distress noted early 
m 1941 have not returned. The basal metabolic rate is —9 per cent. ^ 


The c^e is cited to illustrate the importance of searchmtr 
for nutritional disturbances in patients who may have to.vic 
goiter and to strep the point that when a diagnosis of thiToid 
d^ease is uncert^n, one should not operate before the clinical 
picture is clear. 

There is more to the surgical treatment of thyroid disease 
than the vanous operative procedures. The menopausal factor 
has been mentioned. Undernourished persons mav show 
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Tlie patients blood pressure before operation was, in millimeters of mer- 
cui^% 130 sj'stoL’c and 70 diastolic. Ten minutes after the operation was 
begun the pressure rose to 240 systolic and 120 diastolic. Fifteen minutes 
later, at the end of the operation, the pressure was 210 sj’stolic and 110 
di^olic. A rise in pressure of this magnitude confirmed the preoperarive 
opinion that stage procedures were indicated. The pulse pressure, it wDl 
be noted, rose from SO to 120. We feel that when blood pressure and pulse 
pressure show dramatic and sudden rises in the course of a thyroid opera- 
tion, the operation should be terminated as expeditiously as possible. 
Usually lobectomy will be the procedure chosen; for, as in this case, one 
lobe xvill have been partially amputated when the change in circulation 
occurs. 

In the case of this patient a smooth recover}^ followed the first stage. 
Pathological examination showed a large calcified adenoma and numerous 
smaller colloid adenomata with areas of involution and other areas of 
hj'perplasia. Four weeks later right lobectomy was performed. Tlie blood 
pressure this time varied benveen 140 sj'stoh'c and 80 diastolic at the stan 
and 160 s}'stolic and 100 diastolic at the end of the operation. No signifi- 
cant pulse pressure changes occurred. The postoperative course was un- 
eventful and the patient left the hospital ten days after the second opera- 
tion. Pathological examination showed multiple colloid adenomata witli 
areas of involution and other areas of hvperplasia. 

The patient has gained 4 pounds; her nervousness and tremor are gone, 
and the basal metabolic rate is -(-12 per cent. Larjmgeal examination shows 
normal motion of both vocal cords. 


The point of greatest interest brought out by this case is 
the smooth blood pressure and pulse pressure curt’e during 
the second operation. We are not advocates of frequent stage 
operations. Hon^ever, stage operations have occupied a prom- 
inent place in recent surgical literature and their value has 
been properly stressed. It is generally accepted that in elderly 
patients who are in poor general condition, in patients who 
have had severe hyperthyroidism for oi^er a >"ear, in patients 
3 vho have lost considerable weight (over 60 pounds), in pa- 
tients wdth heart disease, the so-called thyrocardiacs, and in 
patients Math infectious processes, stage procedures should be 
considered. As Lahey has often pointed out, the decision for 
or against stage procedures should be made when the panent 
is first seen, and not after preoperative preparation is well 
under \vay. There Avill be patients in whom a subtotal thy- 
roidectomy is contemplated M'ho shoM' the circulator)' dis- 
turbances manifested by this parient in her first operation. 
\'\Tien this occurs, the operation must be terminated promptly 
if a fatality is to be avoided. 
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DIAGNOSIS AND X-RAY TREATMENT OF 
HYPERTHYROIDISM 


GEORGE E. PFAHLER, M.D., Sc.D., F.A.C.P.; F.A.G.R.* 

Hyperthyroidism is a condition which concerns especially 
the general practitioner, the endocrinologist, the ophthalmol- 
osfist, the surgeon, the radiologist, and, in fact, enters at times, 
as a complicating factor, into almost ever>' other branch of 
medicine, illy interest in the x-ray treatment of hjTierthy- 
roidism dates front 1904. or about thirtx'-eight years ago, 
when I treated my first case. 

Thousands of cases of h\-perthyroidism have now been 
treated by irradiation and recorded by various authoK 
(Boralt, Giivsburg, Groover, Christie and Merritt, Harris, 
Holzknecht. Loucks, Menville, Belot et Ledine, Jenldnson, 
Hunter, and many others). I have myself written on this sub- 
ject on eleven previous occasions. 

The general practitioner is usually the first to come in con- 
tact with a case of h)'perthyroidism. To him belongs the 
responsibilin' of making the diagnosis and its differentiation 
from other sinular cUnical syndromes, and he should remain 
in charge until the patient is restored to a normal condition, 
or, at least, until able to earn,' on in the usual occupation. 


SYMPTOMS AND DIAGNOSIS 


The first essential in the diagnosis of h^-perthyroidisra is 
that the attending physician shall think of this possibility. In 
the advanced grades, the diagnosis is not diffietdt, but in the 
early stage or mild forms, one may have difficuln^ in arriving 
at a definite conclusion. In a fuUy developed exophthalmic 
goiter (Graves’ or Basedow’s disease), in which one finds 
prominent e\ es. and other definite ocular stunproms, and 
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sj^mptoms which resemble those of hyperthyroidism and, 
conversel)’", in hyperthyroidism nutritional deficiencies are 
common. Looking back on the case of the patient just cited. 
It is obtnous that th3'’roiditis was present from the start. At 
that time, however, the exact nature of the ths’roid disease 
u ^ not definite. There was no evidence of hyperthyroidism. 
Vi'e feel that nothing is lost and a great deal may be gained in 
such patients by keeping them under close clinical observa- 
tion until the picture becomes clarified. If one operates 
hastily, a certain number of unnecessarj’’ operations uill be 
performed. If hyperthjToidism develops while the patient is 
under observation, then of course the picture is clarified and 
operation should be done as soon as possible. Occasionally, as 
in this case, a diagnosis of thjmoidiris tviil be made and oper- 
ation will foUott'. The exception to the policy of observation 
is found in patients ■who are suspected of harboring a car- 
cinoma of the thyroid. In such instances, operation should 
never be delaj^ed. 

SUMMARY 

Cases have been presented to illustrate certain major points 
in the diagnosis and surgical management of thyroid dis- 
orders. The possible harmful effect of iodine administration 
has been stressed. The general methods of diagnosis, prepara- 
tion, and postoperative care for colloid goiter, diffuse toxic 
goiter, nodular goiter, both toxic and nontoxic, and thjToid- 
iris have been discussed. No attempt has been made to give 
the techm’cal details of operatir’e procedures. At the present 
time, definitive treatment of the great majorit)’' of thyroid 
disorders means surgical treatment. Howe\-er, as has been 
said, there is more to the treaonent of thyroid disease than 
operation alone. Cardiac, nutritional and endocrine factors 
call for close cooperation bertveen internist and surgeon 
throughout the treatment of thj'roid disease. 
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RoeTTtgen exsminjtion of ibe heart in the earlier stages, 
before cardiac deseneration. shows no enlargement, bnt d(^ 
show excitabilit}-^ Bith rather violent contractions of the 
heart muscles. 

Goiter is usually present and may occur as a general h>^er- 
plasia such as exists in exophthalmic goiter (Graves’ or 
Basedow's disease), or the goiter may occur as OTgle or mul- - 
tiple adenomas. Such adenomas when large are recognized by 
sisht and palpation as a goiter, but when such adenomas are 
smalL deeply seated, they may not be palpable, and of course 
not visible. The adenomatous goiter is not ve^' vascular and 
in this respect diSers from exophthalmic goiter. Thxilis or 
bruits are rarely present. Adenomas which produce weU 
marked ssTnptoms usually occur in older women (often from 
forr\' to sixty years of age). Adenomatous goiter may pro- 
duce mechanical pressure sjTnptoms such as hoarseness, 
aphonia, cough, iaiyngeal stridor or tracheal wheeze. 

Roentgen Examination for Goher.—la 1921, I described a 
technic for the roentgen demonstration of goiter. The patient 
is placed in the standing position facing the film. Im neck 
rotated to a semilaceral position toward the affected tide, or 
when there is doubt as to the tide affected, examined in a 
sinular potirion on both tides. 

Roentgen examination has the advantage over mere exter- 
nal palpation in that it shows the amount of pressure on the 
trachea. The goiter may extend from the neck into the upper 
mediastinum in the substernal region^ but there mav he no 
visible or palpable goiter in the neck, and yet, such* a lesion 
can be demonstrated by the roen^en rays, and only by the 


roentgen ra}*s. 

The goiter may be retro-esophageal and demonstrated only 
by the roentgen rays (Gariock). This is usuallv shown by a 
ample postero-anterior view of the chest, but occationallv it 
IS an advantage to also make an oblique film of the upper 
mediastinum. One cannot rule out the presence of a softer 
uTthout a cmeful x-ray examination of the substernal resion. 
1 have seen tailures from roentgen therapy because the ^eat- 
ment was ^en over the normal thjToi'd region instead of 
over the suostemal goiter. 
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when the patient has a very definite goiter, asthenia, a rapid 
pulse, emaciation, sleeplessness, great irritability, and general 
exhaustion, the diagnosis can be made on sight. But, when 
only one or two of such symptoms are present, and especially 
when no exophthalmos or goiter is present, the diagnosis be- 
comes difiScult. 

I am not using the term hyperthyroidism as being synonym- 
ous udth exophthalmic goiter. Hyperthyroidism is a prom- 
inent and probably the leading symptom of exophthalmic 
goiter, but one may have a severe grade of hyperthyroidism 
without either exophthalmos or goiter. Furthermore, hyper- 
thyroidism may be only a part of a general disturbance of the 
endocrine system. Basically’’, hy’perthyroidism means an in- 
crease in the thyroid secredon. This increase may be due to a 
hyperplasia of the glandular tissue, or may be due to an o\ er- 
acti\tity of a normal amount of thyroid. 

The cardinal symptoms of hy’perthyroidism are referable 
to the cardiovascular, the muscular, the nerv’ous and the 


gastro-intestinal systems. 

Tachycardia is the outstanding cardiovascular syrnptom, 
and in itself when persistent, should make one think of hyper- 
thyroidism. It is generaUy associated with marked instability 
of the heart so that a slight amount of exercise, such as walk- 
ing back and forth across the room three or four tunes, v’Ui 
increase the pulse rate 20 to 30 or more beats, v’hile the same 
amount of exercise in a normal person wiU cause an increase 
of only 10 beats; or the physician may take the pulse on th 
patient’s arrival at the office, and then again ^ter the patient 
has had a quiet rest. I have used this test during 
not only to help in makting a diagnosis but in checking th 
progress of the patient under treatment. The pulse is usuri^ 
full and the patient may complain of a sensation ^ ^ 

In the advanced stages of the disease, certain 

commonly occur such as extrasy’stoles, and later amc ar 

abrillatiov vdth intermittent pulse, viyocardial deg 

S decompensation, and, finally 

The increased circulation may give rise 

bniits over the thyroid. Flushing and increased persp.ranon 


are common. 
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tomy. In even' case in which this occurs, it "uill be found 
that there has been a persistence of the agents which were 
active in producing the priman* h>*perthyroidism— focal in- 
fection, social maladiustments, worn*, ovem*ork or some 

other strain.” a ■ c 

It is well known that patients who are suffenng from 
ht*perthyroidism associated tvith a goiter postpone the con- 
sdtadon ttith their family physician for fear he or she tvill 
be sent to a surgeon for operation. To avoid such delays and 
to conserve the patient’s energy it is, therefore, well to re- 
member that irradiation therapy is approximately of equal 
value niih suigen* in the end-result, and if patients learn that 
not aU cases must be operated upon, they wiU be less likely 
to delay consultation. 

In dealing Ki'itb hyperthyroidmn. ire vmst asnnne that 
there is an overgroieth or a neva groxeth of the thyroid gland, 
or a hyperfunction of the normal amount of glandular tissue. 
The condition can be relieved by surgeix* and satisfactort* 
results can be obtained if the surgeon removes just the right 
amount of tissue; or the disease can be controlled by irradia- 
tion which gradually reduces the activin* of the cells, and 
causes an atrophy of the hN*pertrophic or hv*perplastic tissue 
when present. This reduction in the activin* of these cells 
takes place even when no known enlargement or tumor is 
present. By careful observation and basal metabolic rate con- 
trol. one need not exceed the necessary* dosage to bring the 
condition to normal. It is my practice to discontinue the 
treatment when the basal metabolic rate has reached approx- 
imately -rl5 per cent. It n-ill probably gradually descend to 
normal. 

Indications for Irradiation 

_ On the basis of observations of myself and other radiolo- 
gists. I believe that irradiation is indicated in most cases of 
hyperthyroidism in which the patient is not in crisis, or is 
not suffering from defim'te pressure sx-mptoms. On the other 
hand, operation should be recommended in all simple or non- 
toxic goitem unless there is some contraindication, in which 
case a moderate amount of irradiation may be used. f^Tien 
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The vmscular symptovis of h3^perthyroidism consists of 
tremors of the hands and muscular fatigue after slight exer- 
tion, These sj mptoms are probably basical)}'’ nertous in 
origin, and due in part to the increased metabolism. 

The nervous symptoiiis consist: of marked excitabilit}', 
tremor, exhaustion after slight exertion, great sensitiviw to 
heat and cold, and alternate flushing and blanching of the 
skin; the hands and feet are apt to be cold, clammy, and asso- 
ciated xcith increased perspiration. There ma}^ be mental 
sj^mptoms var}'ing from irritabnity to loss of control, fits of 
temper, loss of interest and concentration, and poor memor}'. 

The ocular signs and symptoms consist of vai^'ing degrees 
of exophthalmos, ividening of the slits, a staring expres- 
sion, the incoordination of the eyeball and the eyelid when 
the patient foUoivs an object in a domiyard direction (von 
Graefe’s sign); the xvidening of the palpebral cleft (Scell- 
xvag’s sign), with infrequent winking, and Aloebius sign- 
rhe inabilit}* to converge properly on an approaching object 
near to the eye (this is owing to weakness of the internal 
rectus muscles of the eyes), and Kocher’s sign— the immobilit}'' 
of the e^yebaU y'hile the lid moves upward when following 
an object moving upward. These ocular signs are characteristic 
of e.xophthaImic goiter, and rare!}* occur in to.xic adenoma. 

The basal metabolic rate is characteristically increased in 
h}'perthyroidism. This increase ma}' be moderate (4-15 to 
-j-SO) or severe (-1-30 to -7-70). The stud}* of the basal meta- 
bolic rare is probably the most important single diagnostic 
factor. Such a test is not onl}' important in making the diag- 
nosis, but it is important in estimating the results of treatment. 

TREATMENT 

The treatment of hyperthyroidwn does not consist merely 
of treating the thyroid either by irradiation or operation, 
but the predisposing and exciting causes should be re- 
moved. and after active local treatment, the patient should be 
guided and guarded by competent medical advice such as the 

general practitioner can give. 

Crile says, “In 3.3 per cent of our total cases, there ts a 
recurrence of the hyperthyroidism after partial thyroidcc- 
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be taken into consideraaon. In a former series of 53 j cases 
reported bv me, telangiectasis had occurred in 3 per cent of 
the cases, but all of these occurred in the e^liest traced cases 
treated. There have been no such damaging effects in the 
recent series. Such damage depends upon the total amount of 
irradiation. I'iTiile it may follow a single excessive dose of 
rays, it may occur nithout any erj-thema ever having been 
produced, provided there are many small doses given over a 
long period of time. I have not seen telangiectasis in any 
cases in which I had not given more than eight series, such 
as is described in my technic. I aim, therefore, to obtain results 
A\-ith from five to eight series. Even when present, '«ith the 
exception of one case, telangiectasis has been only slight, and 
has not bothered the patients veiY- much. 

3. Exacerbation of symptoms may occur after the first 
treacmenn This has rarely occurred in any of my cases. Such 
exacerbation has been especially emphasized by Borak, Pordes 
and Goette. In my experience such an increase has been in- 
significant and no more than may occur from time to time 
independent of treatment. It must be borne in mind that pa- 
tients A\ill sometimes develop an increase in sjTnptpms be- 
cause of the new forms of treatment having been undertaken. 
If such an increase is feared, it may be weU to decrease the 
dose in the first series, especially in the severe cases, and 
lessen the inter\'al before the second series. 

4. Myxedema has not occurred in any of my cases. Hvpo- 
thyroidism occurred in four of the early series of cases re- 
ported, and in none in recent years. In only one of these four 
cases was it sufficiently severe to require the use of desiccated 
th>Toid. Groover reported subsequent hj-pothyroidism in 
only 1.5 per cent of his cases. My low percentage of h)-po- 
th\ roidism after nrradiation is in part due to the ability to 
reduce the excessive secretion gradually, and in part to the 
fact that the normal thyroid cells are resistant to irradiation. 
Normal thyroid tissne and normal parathyroid tissue are re- 
sistant to irradiation and laill not be affected by the amount 
of irradiation needed to control hyperthyroidism. This has 
been proved not only by climcal observation but bv the ex- 
penmental work of Walters, Anson and Iv}-, and by Bower 
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the adenoma (goiter) is the chief complaint of the patient, 
then. I believe surger)’’ vill ^ve the quickest and most sads- 
factoiy result. Sometimes brilhant results are obtained by ir- 
wcifaaon with large goiters of this type. H>^erthyroidism 
is often overlooked or the diagnosis is delayed in patients past 
fifty (Bram) . Bram mentions especially in this group of cases, 
tachycardia, palpitation, dyspnea, auricular fibi^ation, asthe- 
nia or fatigability, and a coarse tremor, associated trith arte- 
rial hypertension, as the most prominent sjunproms. 

Advantages of Irradiation 

1. The fear of operarion is eliminated and, therefore, the 
patient is more likely to come under treatment early and 
before cardiac damage has taken place. 

2. If the patients are treated reasonably early, they are not 
interrupted in their occupation. Ilhen the disease is well ad- 
vanced, or serious sj^mptoms are present, they must, however, 
be put at rest, 

3. There is no pain or shock and no great inconvenience, 
if the condition is treated reasonably early. 

4. Patients with advanced disease or serious heart compli- 
cations may be treated without shock, and, if radium is used, 
need not even be removed from their rooms or beds. 

5. There is no risk of fatality from the treatment. 

6. There is absence of scars or keloid formation. 

7. The end-results are approximately equal to those ob- 
tained by surgery. 

Objecfions to Irradiation Treatment 

1. The danger of bums naturally comes into a patients 
mind, because they occurred occasionally in the early yea^ 
of irradiation therapy when the method was being developed, 
and uhen the dosage could not be accurately melted. Since 
such injured patients do not die, a few such accidents in the 
country" become known far and wide; whereas, if a p.inent 
dies during an operation from an accident or any complicn- 
non, the loss is accepted as one of the hazards of the pro- 
cedure and may be ignored, or is soon forgotten. 

2. Telangiectasis and skin atrophy are dangers which must 
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be taken into consideration. In a former series of 533 cases 
reported by me. telangiectasis had occurred in 3 per cent ot 
the cases, but all of these occurred in the earhest traced cases 
treated. There have been no such damaging effects in the 
recent series. Such damage depends upon the total amount of 
irradiation. '\'\'hile it may foUow a single excessive dose of 
la-^-s, it may occur without any ejYThema ever having been 
produced, provided there are many small doses given over a 
long period of time. I have not seen telangiecta:^ in any 
cases in which I had not given more than eight series, such 
as is described in my technic. I aim, therefore, to obtain results 
with from five to e^ht series. Even when present, with the 
exception of one case, telangiectasis has been only slight, and 
has not bothered the patients vety* much. 

5. Exjcerb:nion of syrnpioijis may occur after the first 
treatment. This has rarely occurred in any of my cases. Such 
exacerbation has been especially emphasized by Borak. Pordes 
and Goette. In my experience such an increase has been in- 
significant and no more than may occur from time to time 
mdependent of treatment. It must be borne in mind that pa- 
nents will somedmes develop an increase in sjTnptpms be- 
cause of the new forms of treatment having been undertaken. 
If such an increase is feared, it may be well to decrease the 
dose in the first series, especially in the severe cases, and 
lessen the inten'al before the second series. 

4. M\xede7;:j has not occurred in any of my cases. H\'po- 
th}Toidism occurred in four of the eariy series of cases re- 
ported. and in none in recent years. In only one of these four 
cases uas it suficiently severe to require die use of desiccated 
thyroid. Groover reported subsequent hN-pothyroidism in 
only 1.5 per cent of his cases. My low percentage of h>-po- 
thyroidism after irradiarion is in part due to the abilitv to 
reduce the excessive secredon gradually, and in part to" the 
fact that the normal th:.-roid cells are resistant to irradiarion. 

omul thyroid tisnie and nomul parathyroid timie are re- 
sistant to irradiation and nxiU not be affected by the amount 
of irradiation needed to control hyperthyroidism. This has 
been proved not only by clinical observadon but bv the ex- 
penmental work of Walters. Anson and Ivy, and by Bower 
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and Clark. Clinical proof of the absence of danger of damap- 
Mg the thyroid cells or the parathyroids in the treatment of 
hyperthyroidism is shoirn by the fact that ivith the enormous 
amount of irradiation given in the treatment of cancer of the 
larynx, I have not obsen^ed any case of hypothyroidism or 
tetany, and I knoiv of no such record in the medical litera- 
ture. The fear of this, therefore, need not constimte objection 
to the treatment. In hyperthyroidism the thyroid cells are 
quite radiosensitive. 

5. Diffjcnliy in snbsequent surgical treatment, if tliis should 
be necessarj% has been adduced as an objection to irradiation. 
This objection need only be considered in a small percentage 
of cases (in only 7 per cent of my own cases was subsequent 
operation necessary, and in only one of these, an early case 
in the series, was any difhculn’ involved). It is now generally 
admitted that adhesions are found in as many cases which 
have not had previous irradiation as in cases which have been 
treated. Eiselsberg, ivho was first to consider adhesions as a 
posriiradiation complication, now regards them as irrelevant. 

6. Slowness of response to irradiation has been objected to, 
but titith irradiation one usually gets some improixment at 
the end of a month and very definite improvement at the end 
of two months. If the surgeon uses nvo weeks for preparing 
his patient for operation, two weeks for recover}' from the 
operation, and a month for convalescence, the time is nvo 
months; therefore, the difference in time is not so vcr>' great. 
At the end of these tv'o montlis, however, one may generally 
expect a more complete rehef of sv'mptoms from surger}’ 
than from irradiation, because the surgeon removes the excess 
of glandular tissue at once, while with irradiation one reduces 
the hv'peractii'in' and the hx'pertrophy or h\*perplasia gradu- 
ally. This is a slow and progressive effect. This slow response 
is not without its advantages, however, since the actinty of 
the gland can be checked by frequent metabolic determina- 
tions and the final result controlled with greater nicen' than 
when the hyperfunctioning gland is removed in one treat- 
ment. Therefore, if the patient is treated reasonably early, 
this slow recovery is not a serious objection. During this 
period of early treatment the internist should use all his 
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knoHM methods of helping the patient (such methods to be 

discussed later). . . . ^ j 

7. The question of penmneirt cardiac nupamnent devel- 
opin°' durius the prolonged irradiation treatment must be 
conadered. Mce the improvement from irradiation comes 
more slowly than from surger>-, but this difierence is not so 
sreat as would at first appear. Because of the fear of opera- 
tion which leads to delapj^and. therefore, damage to the heart, 
it is likely that if irradiation is considered the patient will be 
treated earher, before serious damage to the heart has taken 
place. This advantage tvill make up for any delay in the 
result from irradiation. 

Proetess in cardiac impainnent may also oecor in cases treated snr- 
sicallyras is indicated by the report made by TYiUins, in trhich he states: 
"At die time of initial csamination at the .Mayo Qituc, anricular fibxiUa- 
doa mas found in 7 per cent of patients ■trith esophthalmic goiter, and in 
9 per cent of patients trith hypetfvmctioning adenoma. These percentages 
are doubled tthile the patient is onder observation, that is, doling the p"!®- 
operatire, operative, and post^sperative periods. Aoiicnlar fibiiUation may 
ocenr as a permanent, intermittent, or paroxysmal disorder." 


Holzknecht has stated that ‘‘not one case is found in the 
literature proving that the prolonged period of irradiation 
resulted in unnecessary damage to the heart." 

8. The danger of the development of carcinoma in toxic 
adenomas has been advanced as a special argument in favor 
of operation in all roric adenomas. Ko one can dispute that 
a considerable number of adenomas have been foimd to con- 
tain malignant tissue when removed and examined micro- 
scopically. but these early caremomas are found in the non- 
toxic adenomas. Eniug says, “True tumors rarelv develop in 
the Graves' thxToid.” Cutler and Buschke state, “The h}-per- 
funcrioning thyroid rarely becomes the seat of cancer." In 
my experience, in only one case am of a total of SOI cases of 
kypertbyroidism did carcinoma develop. ^ 


This ocenried in a female patient aged tixty-fonr. Her phvxidan had 
recognaed an adenoma in the middle lobe of the thvroid diri^ttee 
years. It svas about a cm. m diameter and 2 cm in thlcl-ne^ • - 

^e was irregitiar and the rate at rest was SS; afer exemhe i't^^^^' 
The basal metabohe rate, determined on two occasions, vias 4-^aS 
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-i-15. case ■was not clearly one of hyperthyroidism and I sasmesred 
operation, but both the patient and the attending physician ■n'anted to 
avoid operation if possible. Therefore, we gave seven series of s-rav treat- 
ments between May 6, 1933, and April 10, 1934. Two basal metabofci 
tesK done on May 8, 1934, showed -}-l per cent and -a-fi per cent. Tr.e 
patient st'as sjTnptom-free and seemed to be well. There was still present 
at that time an adenoma, approximately half its former size. 

About October 1, 1935, the patient developed a sense of soreness in the 
neck, the pain extending up into the head, but the pfajmcian who referred 
the patient to me could find little wronj, yet he was unable to see belotv 
the vocal cords. The patient thought she was suffering from a cold. I ex- 
amined her on October 21, 1933, at which time she was complaining of 
a sense of compression and of soreness upon swalloxring. X-ray examina- 
tion was made in a similar manner to that orieinallv made on .May 5, 
1933. -^t that time (Oct. 21, 1935) I found that the anteroposterior diameter 
of the trachea was 15 mm^ while at the examination on May 5, 1933, h 
was 11 mm. There did not, therefore, seem to be an increase in the com- 
pression. The heart shadow had decreased 1 cm. as compared with the 
examination on May 3, 1933. 

On December 3, 1935, a surgeon operated upon her and found a blood 
clot. He also removed a specimen for microscopic examination but did 
not think that it was malignant. On December 13, 1935, the pathologist 
who examined the tissue reported carcinoma of the large cell type. The 
surgeon performed a tracheotomy, but a fexv dap later the patient died. 
No one can tell, therefore, whether or not this patient would have lived 
longer if she had been operated upon, as I suggested when she first came 
to me, than she did by receiving irradiation treatment, which gave her 
freedom from sjnnptoms for about two years. Had the diagnosis of car- 
cinoma been made at the beginning she would, of course, have received 
more x-ray treatment. 


There have surely been 5000 cases of goiter treated by 
irradiation and I cannot believe that if carcinoma had devel- 
oped in any considerable number, the fact would have re- 
mained unreported. Therefore, it would seem that irradiation 
prevents the development of carcinoma, or, if carcinoma is 
present at the beginning of treatment, the x-ray evidently 
stops the growth of the carcinoma. Furthermore, it is recog- 
nized by everj'one that for some reason carcinoma of the 
thyroid is nnusually sensitive to irradiation. 


For e.xample, many years ago a woman patient was sent to me by a 
suTffeon who had parrially removed a carcinoma of the panents thyroi • 
The surgeon told me defiru'telv that he had not succeeded in removing 
all of the carcinoma. I treated the patient, and there w^ never any rem - 
rence or development of this thyroid carcinoma during thirteen xcan 
However, at the^end of thirteen years she develo^d 
we found extensive metastatic carcinoma srancred 
ever, there was even then no evidence of any local carano 
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table 1* 

CiASsmcAnos or Casts 



1905-1933 1933-1937 1905-1937 


H\-pertli JTo: oism : 

Treats inth s-iaj-s 

Treated trith ladium ody. 
YoatoTic goiter treated rntli s-ray 
Cardcoma of ui\To;d, . 


Cases 20 t treated. 


i ladading 40 cases treated at Women’s Medical College. 

- Inclcding one case in wiiicii s-ray treatment teas supplemented by radium 
inerapy. _ , 

*'lncludiag 11 cases in u-Hch treatment mas abandoned by patient beiore 
compleson, and three cases in mbici x-iay therapy mas supplemented by operation 
* Yoatojsc goiter. 

‘Including 10 cases of ht-perthyroidism and 29 cases of nontodc goiter. 
X-RaT Tar.AT\rr-s~T 



1. Hj-pSTthA-ioidism; 
Eaop'athalmic goiter 
Goiter mithout er- 
ophtbaliaos 
Yo goiter or eaopb- 
tlilmos 


Recurrent after op- 
eration 

Total bj-pertlij-roid 



3. Yoatoiic goiter 


67 
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+15. The case was not clearly one of hyperthyroidism and I suggested 
operation, but both the patient and the attending physician wanted to 
avoid operation if possible. Therefore, we gave seven scries of x-ray treat- 
ments between May 6, 1933, and April 10, 1934. Two basal metabolism 
tesK done on May 8, 1934, showed +1 per cent and +6 per cent. The 
patient was symptom-free and seemed to be well. There was still present 
at that time an adenoma, approximately half its former size. 

About October 1, 1935, the patient developed a sense of soreness in the 
neck, the pain extending up into the head, but the physician who referred 
the patient to me could find little wrong, yet he was unable to see below 
the vocal cords. The patient thought she was suffering from a cold. I ex- 
amined her on October 21, 1935, at which time she was complaining of 
a sense of compression and of soreness upon swallowing. X-ray examina- 
tion was made in a similar maimer to +at originally made on May 5, 
1933. At that time (Oct. 21, 1935) I found that the anteroposterior diameter 
of the trachea xvas 15 mm., while at the e.xaminarion on jMay 5, 1933, it 
was II mm. There did not, therefore, seem to be an increase in the com- 
pression. The heart shadow had decreased 1 cm. as compared with the 
examination on May 5, 1933. 

On December 3, 1935, a surgeon operated upon her and found a blood 
clot. He also removed a specimen for rm'croscopic examination but did 
not think that it was malignant. On December 13, 1935, the pathologist 
who examined the tissue reported carcinoma of the large cell type. The 
surgeon performed a tracheotomy, but a few daj’s later the patient died. 
No one can tell, therefore, whether or not this patient would have lived 
longer if she had been operated upon, as 1 suggested when she first came 
to me, than she did by receiving irradiation treatment, which gave her 
freedom from sjunproms for about two years. Had the diagnosis of car- 
cinoma been made at the beginning she would, of course, have received 
more x-ray treatment. 


There have surely been 5000 cases of goiter treated by 
irradiation and I cannot believe that if carcinoma had devel- 
oped in any considerable number, the fact would have re- 
mained unreported. Therefore, it would seem that irradiation 
prevents the development of carcinoma, or, if carcinoma is 
present at the beginning of treatment, the x-ray evidently 
stops the growth of the carcinoma. Furthermore, it is recog- 
nized by every'^one that for some reason carcinoma of the 
thy^roid is unusually sensitive to irradiation. 


For e-xample, many years ago a woman patient was sent to me by a 
surgeon who had partially removed a carcinoma of the panents myroi . 
ThS surgeon told me definitely that he had not succeeded m «monng 
all of the carcinoma. 1 treated the patient, and there was newr any recu 
rence or development of this thyroid carcinoma dunng thinecn jea 
However, at the end of thirteen years she developed 
we found e.xrensive metastatic carcinoma scattered “'T-ur 

Tver, there was even then no evidence of any local carcinoma about the 
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to 40 per cent of an eJTTiieina dose (210-280 r) is given 
through each of these four portals. I usually use the ^ low 
voltage rays (130 kr.), u-ith 5 ma. and eleven minutes ex- 

TABLE 2 


REstjLts or X-Rav TEE\-niEKT, 1933-1937* 



Xo. 

of 

Cases 

Cured 

Markedlj' 

Improved 

Xot 

Improved 

I. Hyperthyroidism: 

31 

12 

11 

1 

61 

U 

72 

IS (587o) 

7 (5S%) 

9 {82%1 
■4^57%') 

13 (42%) 

2 (17%) 

2 (18%) 
3n«%) 


Goiter ivithout eiopliUialmos 

Ko goiter or esophtliakQOS 


38 (62%) 

6 (56%) 

20 (33%) 
3HH%) 

3 ( 5%) 

2^ (1S%) 


44 

BH 

5 


* T™ patients subsequently had operation. 

- One case of nontotic goiter included — operation 2i years previously. 
’ One patient subsequently had operation. 

‘ One patient subsequently had operation. 

‘ One patient subsequently bad operation. 


CouTAsasoK or Rrsm-rs rs Ye.\es 1903-1933 and 1933-1937 



Xo. 

of 

Cases 

Cured 

Markedlj- 
1 Improved 

i 

Xot 

ImpToved 

1903-19o3 1 

440 

252 (57%) ! 

135 (31%) 

53 (12%) 

1933-1937 ] 

, 61 

38 (62%) 

20 (33%) 

3 ( 5%) 

Total 1905-1937 | 

501 

290 (58%) 

155 (31%) 

36 (11%) 

» Total (cured or markedly im- 
prove) 


445 (89%) 



- * statistics have been prepared from a revieiv of my cases bv inv asso- 
aate, D. .A. Sampson, M. D. ^ j j 


posure at a distance of 30 cm., and use a combination filter 
of copper and aluminum equivalent to 6 mm. of aluminum. 

Usually this treatment is given on one day so as to save the 
ptient the trouble of coming for treatment repeatedly 
Under certain circumstances, it may be advisable to divide 
these treatments over four different days or over two days. 
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thyroid or around the nect, or in any of the areas which had received 
trearmen^ even though it was known to be present when I beoan treat- 
ment. This proves that I did control the carcinoma complerelv wiihiii die 
areas where the radiation was applied. 

^ Other cases in my experience and those of other radiolo- 
gists hare also given convincing proof of the radiosensirin't}' 
of carcinoma of the th}Toid. Therefore, I beliere that we 
need not let this fear influence us in the selection of treat- 
ment. The nomenclature frequently used by the internists 
and surgeons is “economic restiturion” or “rehabilitation.” In 
my series of cases, it can be seen that an S9 per cent “eco- 
nomic restitution” or “rehabilitation” was obtained. 

Hyperthyroidimi 'withoiit Palpable Glandular Enlarge- 
7;;e7;r.— The diagnosis in this group of cases is much more dif- 
ficult, and it is quire natural that a much larger percentage of 
such cases should come to the radiologist than to the surgeon, 
fn my group there srere fifts'-nine of these cases; economic 
restitution occurred in forn'-eight; the treatment failed in 
seren. and four patients could not be traced. 


Technic of Roenfgen Therapy 

I rourineh* employ roentgen rays, using 150 la\, 5 ma., 
and 30 cm. distance, vith Ae equivalent of 6 mm. of alu- 
minum filtration. The cervical region is dinded into four 
fields, each appro-ximately 5 by 10 cm., the outline of each 
field being that of a truncated cone. Two of these fields are 
anterior, and ovo posterolateral The anterior field, a trun- 
cated cone in shape, is arranged so that the inner border is 
near the median line. I usuall)' try to allow 1 cm. between 
the two anterior fields centrally, and the upper limit comes 
just to the upper border of the thyroid, ■which usually pro- 
tects the artTenoids and the cords. The lower border emends 
belou' the clavicle and includes the thyme area. The lar)'^ 
is protected with lead. The rays are directed medialls an 
downward so that a cross-firing effect is obtained m the thy- 
roid and thstnus region. The nvo posterior fields meet t e 
anterior field to nithin about 1 cm., and the rays are direaed 
do-evnward and inward through the region of the 
SN-mpathetic ganglia toward the thyroid and thymus. 1 mm 
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to 40 per cent of an erythema dose (210-280 r) is given 
through each of these four portals. I usually usp the ^ low 
voltage rays (130 kv.), with 5 ma. and eleven minutes ex- 

TABLE 2 


Results of X-Ra\- Tseatisexi, 1933-1937* 



Ko. 

of 

Cases 

Cured 

' 

Markedly 

Improved 

Not 

Improved 

1 . Hj-perthyroidism: 

31 

12 

11 

7 

11 

72 

18 (5S%) 

1 7(5&7o) 

9 (82%) 
■4K577? 

13 (42%) 

2 (17%,) 

2 (18%,) 
3H43%,) 1 


Goiter without exophthaJmos 

No goiter or exophthalmos 


38 (62%) 
6 (56%) 

m 

3 ( 5%1 

2^ (18%) 


44 

23 

5 


* Two pitients subsequently had operation. 

‘ One case of 00010 x 10 goiter included^peration 24 years preiiously. 
» One patient subsequently had operation. 

* One patient subsequently bad operation. 

* One patient subsequently bad operation. 

CoitPAEisoN or Results is Y'eabs 1905-1933 axd 1933-1937 



No. 

of 

Cases 

C\ired 

Markedly 

Improved 

Xot 

Improved 

1905-1933 

440 

252 (57%,) 
58 (62%;) 
290 (58%,) 

135 (olTc) 
20 (33%) 
155 (31%,) 

53 (12%,) 

3 ( 5%) 
56 (11%) 

1933-1937 

61 

Totai 1905-1937 

501 


Total (cured or markedly im- 
proved) 


1 AJ.N rROcr^ 




1 




* These statistics have been prepared from a re-view of my cases by mv asso- 
date, D. .A. Sampson, 2d. D. ^ 


posure at a distance of 30 cm., and use a combination filter 
of copper and aluminum eqyiivalent to 6 mm. of aluminum. 

Usually this treatment is ^ven on one day so as to save the 
patient the trouble of coming for treatment repeatedly 
Under certam circumstances, it may be advisable to divide 
these treatments over four different days or over two days. 
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The series is repeated in three weeks, then in four weeks, 
and after that the inten^al is increased according to the im- 
provements obtained. These several small doses will often 
be sufficient to show a definite decrease in the size of the 
goiter. In adenomas, localized doses are usually employed 
with cross-firing of the adenoma through nvo portals. 

In the severer cases, it is better to begin ■vith smaller doses 
and perhaps repeat in a shorter time. This dose may be in- 
creased subsequently and the interr^al also increased. More 
than six series are rarely necessary^ and I usually count on 
giving the patient from fire to eight such series. I am reluc- 
tant to give more than eight such series. If a patient is not 
defimtely improved after from three to five series and after a 
lapse of two or three months from beginning of treatment, 
other measures should be employed. 


Treafment of Hyperthyroidism by Roentgen irradiation of the 
Pituitary Gland (Borak) 

Pollitzer, Holzknecht and Borak beh’eve that there exists 
hy’pophyseal Basedow’s disease. Jiiggenberg had the impres- 
sion that x-ray treatment of the thyroid in aged v'omen m’th 
Basedow’s disease gave poorer results than in younger women. 
She reported the detailed histories of seven women in whom 
the typical symptoms of Basedow’s disease had come on after 
the climacteric, treated in vain vdth medical means and by 
irradiation of the thyroid, who were markedly benefited by 
irradiation of the pituitary^. Borak reported ten similar cases, 
in his oxvn experience, treated between 1925 and 1929. He 
referred to the biological foundation for the treatment of 
the pituitary in experiments of Loeb in America, and Aron 
in France, working independently^ of each other. These 
authorities produced typical Basedow’s disease by the injec- 
tion of hypophy'seal extracts, and the intensity of the sy’mp- 
toms varied with intensity’’ or the number of the injections. 
The injection of milk or tissue extract did not produce these 
results. 


Borak raj-s, “In the course of the past twenw-fire J’'* 

come completely convinced of the absolute 

piniitorv because the brain surrounding the glyid has een ‘ j 

ciinicaUy and experimentally, to be tissue espeaolly capable of 
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tolmdBg ^riIfa topnnity eren tbe strongest doses lidj- to be nsed m 
pituitary in 


obtained in ten (6:o'per cent). Of these ten cases, tune 'n-ere tromen m 
whom ht-perthtroidism came on after the onset of the menojwnse. He 
recommend treatment of the pitnitary in aU those vrpmen the meno- 
pause, and treatment of d\e ditioid in those preceding the menopanse. 
He wates, “Improvement arotvs in both tvyies of treatment froro the gen- 
eral 'to the paidcnlar, from the subjective ^mptoms to the objCOTve symp- 
toms. The nervous svmptoms, the irritability, the fatigabilin', sleepJesm^, 
headache improve fiist. Then the body weight begins to increase and me 
basal metabolic rate to decrease. Then there begins an improvement in the 
classic triad, so that the face of the thjToidism is the last to clear np. The 
tacfaycartlia, ihe goiter, and the exophthalmos disappear slowly and in some 
cass there is complete return to normal.” 

Tcckrjc of Pittdtjry TrejfmeTrt.— Borak further sap, ‘TVe treat the 
thvroid ihxouah an anterior and two lateral fields at two-day intervals. 
In' the same way the pituitary is treated through a frontal and two tem- 
poial fields. The dose on the sldn at each treatment, as it is in the case of 
the thjTOid, is 200 r. Because of the fact that the thttcoid 'is quite super- 
ficial and the pituitary is located at a depth of 7 cm., on the average, and 
so the effective dose' is only about 40 per cent of that effective in the 
sb'n, the three fields are crated for a second time after eight dap. The 
odier treatment factors are 05 mm. zinc filter, 30 on. discmce, 170 laio- 
volts. 

“If the basal metabolic rate or the pulse deviate greadr from normal at 
the end of eight weeks, we repeat die radiation series. \Ve have siven a 
third series only in case of recurrence. 

“Aside from headache, which occurs now and then on the dav of 
treatment, we have never seen any upset from iiradiation of the pituitary. 
This agrees perfectly with what has happened in the thousands of pituitarv 
treatments which I have given for vanous reasons to hundreds of patients 
during the last ten years. This roen^enologic technic is penecdv safe 
and without any danser whatever.” 

Iodine and Roenigen Therapy in Hyperihpoidism 

1 am convinced tJiac it is inadvisable to nse iodine in con- 
junction xvith roentgen therapy. As has been shown in the 
previous disc^on, the roentgen rays have an excellent effect 
on the thyroid cells achen they are in cm excited stai^e but 
the rays have ven,' little effect on the thvroid when the' cells 
are not stimulated or m an excited condition. Therefore if we 
quiet tins hyperactivit)- temporarily by the iodine, we fail 
to get the satisfactory- effects from the irradiation which are 
more permanent, and it is well known the iodine loses its 
effect. It is well known that iodine does give good results in 
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exophthalmic goiter, also in about half of the toxic adenomas, 
but these effects are lost after a time, and it is not considered 
good techmc to continue over long periods. I prefer to treat 
a patient who has not even had iodine treatment, because it 
seems to me that I get definitely better results. The iMayos 
stated, “At the Mayo Clime, iodine is not administered except 
for special purposes to a patient who had adenomatous goiter 
without h 3 ^erth 3 ^roidism. However, since 1923, it has been 
free!}' but not routine^ administered to patients who had 
adenomatous goiter with hjTaerthyroidism and no harm had 
been seen xvith such use within the week or two before oper- 
ation had been performed.” 

regard to the effects of iodine in adenomatous goiter, 1 cannot 
do better than to quote from Jackson and Freeman, who write in their 
summary: 

“I. There may be produced iodine-fast cases of exophthalmic goiter. 

“2. Iodine not only does no good but is definitely contra-indicated in 
non-to:dc adenomas of the thxToid. 

“3. There is danger in administering iodine in cases of adenomatous 
goiter, of producing iodine hvperthvroidism. 

“4. Adenomatous goiter does not become toxic before the parient has 
reached the age of 30 unless the to.xidty is brought on by the injudicious 
use of iodine. 

“5. \‘\'e hare shown that iodine may and does produce thyrotoxicosis in 
adenomatous goiter, as opposed to the contention of Means and Lerman. 

“6. The effect of aqueous solution of iodine in toxic adenoma is not 
constant or specific and is nor the same as that produced in exophtiialmic 
goiter. 

“7. Approximately 62 per cent of all cases of toxic adenoma are bene- 
fited bv iodine or are not affected, while 38 per cent are made srorse. 

“8. In a series of cases of toxic adenomas, toxic sjTnptoms and the basal 
metabolic rate were aggravated by aqueous solution of iodine. 

“9. Owing to its variabili^' of action, we believe that iodine should be 
given as a routine in all cases of toxic adenoma before and after operation, 
because rwo-lhirds of the cases will be improved, and the harmful effects 
on the third is negh'gible over a short rime." 

It will be seen that iodine cannot be given indiscriminately 
to patients suffering from toxic adenoma. In a few cases in 
which the attending physician believed that the iodine was 
absolutely necessarj’’, I requested that the iodine be discon- 
tinued for a period lasting from a few days to a week before 
the irradiation was to be given. It probably m'JI not interfere 
if given after the treatment or between treatments, though 
prefer to work independently; then I can judge my results. 
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General Care and ObservaHons 

A careful record of the patient’s pulse, weight, general 
health, and the condition of the skin is made at each ''^t, 
and frequent metabolic detenmnations are made. Foci of 
infection are removed. Chest examinations are made roudnely 
on each patient before treatment is begun. I Kcommend ad- 
ministration of quinine bydrobromide, 5 grains three rimes 
a day, unless ringing in the ears occurs (Bram). Dodd’s lotion 
is prescribed for application to the neck to avoid skin damage. 
The patient is cautioned against sunbuming the neck or 
apphring irritating salves or lotions. Rest, so fttr as practicable, 
is advised, the patiem being told never to stand vehen he can 
sit, and never to sit nvhen he can lie do-van, A high caloric 
diet of easily digested food is recommended. Bread and 
butter, cereals, dairt' products, practically all varieties of 
fruits and vegetables constitute the major dietarv* ingredients 
and should be taken in maximal amount. Until he or she re- 


gains weight, the average patient requires practically twice 
the amount of food taken during health. Rea, coffee, condi- 
ments, spices, and all alcoholic stinruJants should be strictly 
forbidden. Tobacco should be stopped. Diet has been espe- 
cially emphasized by Bram. 

Means, Hertz and Lerman have recently not only empha- 
sized the importance of the uncontrolled factors in Graves' 


disease, but have called atcention to the fact that not only 
does hyperthyroidmj cause a loss of weight but a loss of 
weight m.iy cause hypertbyroidmn, and have made a report 
of thirty-five such cases (the hs-perthxYoidism developed in 
fourteen of the thirtx -five cases following weight-reduction 
ernes). Aub. Bauer, Heath and Ropes have also called atten- 
tion to the marked excretion of caldum and phosphorus in 
connection with thjToid disease and parathtToid disease 
They call attention to the fact that in h\-perth%Toidism the 
^aum loss is great but the serum calcium is not increased. 
T^s loss of edemm not only depends upon the disease but 
also to a certain extent upon the intake of calcium On that 
account I am gl^-mg h>-perth)Toid patients, in addition, an 
increased of calcium together with cod liver oil in 

some form. This seems to be logical and certainly can do no 
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exophthalmic goiter, also in about half of the toxic adenomas, 
but these effects are lost after a time, and it is not considered 
good^ technic to continue over long periods. I prefer to treat 
a padent who has not even had iodine treatment, because it 
seems to me that I get definitely better results. The iMayos 
stated, “At the Mayo Clinic, iodine is not administered except 
for special purposes to a patient who had adenomatous goiter 
witboxit hy^ierdiyroidism. However, since 1923, it has been 
freely but not routinely administered to padents who had 
adenomatous goiter hy^perthyroidism and no harm had 
been seen irith such use ^within the naeek or two before oper- 
ation had been performed.” 

inth regard to the effects of iodine in adenomatous goiter, I cannot 
do better than to quote from Jackson and Freeman, who write in their 
smnman-: 

“Z. There may be produced iodine-fast cases of exophdialmic goiter, 

“2. Iodine not only does no good but is definitely conoa-indicated in 
non-tosic adenomas of the thjToid. 

“3. There is danger in administering iodine in cases of adenomatous 
goiter, of producing iodine ht’perthjToidism. 

“4. Adenomatous goiter do« not become toxic before the patient has 
reached the age of 30 unless the toxicitj' is brought on by the injudidons 
use of iodine. 

“S. We have shotvn that iodine may and does produce thjTotoricosis in 
adenomatous goiter, as opposed to the contention of Means and Lerman, 

“6, The effect of aqueous solution of iodine in co.ric adenoma is not 
constant or specific and is not the same as that produced in e.vophthaljnic 
goiter. 

“7. Approximately 62 per cent of all cases of toxic adenoma are bene- 
fited by iodine or are not affected, while 3S per cent are made srorsc. 

“8. In a series of cases of toxic adenomas, toxic symptoms and the basal 
metabolic rate were agefavated by aqueous solution of iodine. 

“9. Owing to its variabilitj' of action, we believe that iodine should be 
given as a routine in all cases of toxic adenoma before end after opcranon, 
because two-thtrds of the cases will be improved, and the harmful effects 
on the third is negligible over a sbort time.” 

It will be seen chat iodine cannot be given indiscriminately 
CO paoents suffering from toxic adenoma. In a fetv cases in 
which the attending physician believed char the iodine was 
absolutely necessaiyq I requested that the iodine be &con- 
tinued for a period lasting from a few days to a tveeJe before 
the irradiation was to be given. It probably will not interfere 
if cfiven after the treatment or benveen treatments, thoug 
prefer to worlc independently; then I can judge my results. 
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General Care and Observations 

A careful record of the patient’s pulse, Aveight, general 
health, and the condition, of the skm is made at each yisit^ 
and frequent metabolic determinations are made, roci of 
infecrion are removed. Chest examinatioDS are made routinelj' 
on each padent before treatment is begun. I mcommend ad- 
ministratiDn of quinine hydrobromide, 5 grains three tunes 
a day, nnless ringing in the ears occurs (Bram) . Dodd’s lotion 
is prescribed for application to the neck to avoid skin damage. 
The patient is cautioned against sunbuming the neck or 
applying irritating salves or lotions. Rest, so far as practicable, 
is advised, the patient being told never to stand ivhen be can 
sit, and never to sit 'ivhen he can lie dovon. A high caloric 
diet of easily digested food is recommended. Bread and 
butter, cereals, dairj' products, practically all varieties of 
fruits and vegeubles constitute the major dietar>' ingredients 
and should be taken in maximal amount. Until he or she re- 


gains tveight, the average patient requires practically mice 
the amount of food taken during health. Tea, coffee, condi- 
ments, spices, and all alcoholic stiymlants should be strictly 
forbidden. Tobacco should Be stopped. Diet has been espe- 
cially emphasized by Bram. 

Means, Hertz and Lerman have recentl}' not only empha- 
sized the importance of the uncontrolled factors in Graves' 


disease, but have called attention to the fact that not only 
does hyperthyroidinn cause a loss of v:eight but a loss of 
v:eight 7nay cause hyperthyroidism, and have made a report 
of thirty-five such cases (the hyperthyroidism developed in 
fourteen of the chirt>'-five cases foliovring xveight-rednction 
ernes). Aub. Bauer, Heath and Ropes have also called atten- 
tion to the marked excretion of calcium and phosphorus in 
connection with thyroid disease and parathyroid disease 
They call attention to the fact that in h>-perthyroidism the 
calcium loss is great but the serum calcium is not increased 
TOs loss of cricium not only depends upon the disease but 
also to a certain extent upon the intake of calcium. On that 
account 1 am giving hj-perthyroid patients, in addition, an 
increased ar^nt of calcium together tvith cod liver oU in 
some form. This seems to be logical and certainly can do no 
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exophthalmic goiter, also in about half of the toxic adenomas, 
but these effects are lost after a time, and it is not considered 
good techmc to continue over long periods. I prefer to treat 
a patient who has not even had iodine treatment, because it 
seems to me that I get definitely better results. The Alayos 
stated, “At the Mayo Clinic, iodine is not administered except 
for special purposes to a patient who had adenomatous goiter 
without h)’perthyroidism. However, since 1923, it has been 
freely but not routinely administered to patients xvho had 
adenomatous goiter with hyperthyroidism and no harm had 
been seen udth such use within the week or two before oper- 
ation had been performed.” 


regard to the effects of iodine in adenomatous goiter, I cannot 
do better than to quote from Jackson and Freeman, who write in their 
summary': 

“1. There may be produced iodine-fast cases of exophthalmic goiter. 

“2. Iodine not only does no good but is definitely contra-indicated in 
non-toxic adenomas of the thyroid. 

“3. There is danger in administering iodine in cases of adenomatous 
goiter, of producing iodine hyperthyroidism. 

“4. Adenomatous goiter does not become toxic before the parient has 
reached the age of 30 unless the to.xicity' is brought on by the injudicious 
use of iodine. 

"5. We have shown that iodine may and does produce thyrotoxicosis m 
adenomatous goiter, as opposed to the contention of Means and Lerman. 

“6. The effect of aqueous solution of iodine in toxic adenoma is not 
constant or specific and is not the same as that produced in exophthalmic 


“7. Approximately^ 62 per cent of all cases of toxic adenoma arc bene- 
fited by iodine or are not affected, while 38 per cent are made worse. 

“8. In a series of cases of toxic adenomas, toxic sjauptoms and the basal 
metabolic rate were aggravated by aqueous solution of iodine. 

“9. Owing to its variability^ of action, xve believe that iodine should be 
given as a routine in all cases of toxic adenoma before and after operation, 
because nvo-thirds of the cases will be improved, and the harmful effects 
on the third is negligible over a short time.” 


It ufU be seen that iodine cannot be given indiscriminately 
to patients suffering from toxic adenoma. In a few cases m 
which the attending physician believed that the iodine was 
absolutely necessary’-, I requested that the iodine be discon- 
tinued for a period lasting from a few days to a week before 
the irradiation was to be given. It probably will not interfere 
if given after the treatment or benx’een treatments, thoug 
prefer to work independently; then I can judge m,v resu ts. 
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harm. Aub, Bauer, Heath and Ropes also call attention to 
the specific role m thyrotoxicosis that may be played by a 
stortag’e of vitamin B. Schmidt, Walsh and Chesk)’' recom- 
mend the administration of liver extract parenterally. It 
seems, therefore, important that not only should the patient be 
gi\ en a high caloric diet, but should also have a high mtamin 
diet. F or the high caloric intake the chief dependence should 
be placed upon carbohydrates. Excessive protein is undesir- 
able because, through its specific dynamic action, protein 
raises metabolism. Carbohydrates, on the other hand, in large 
amounts are insurance against depletion of the glycogen stores 
of the liver and thus safeguard that organ. 


SUMMARY AND CONCLUSIONS 

1. Irradiation with either roentgen ray or radium may be 
accepted as a useful method of treatment of hj^perthyroidism, 
since the end-results are approximately equal to those ob- 
tained by surgery. 

2. The fear of operation or delays preceding operauon are 
likely to lead to cardiac enlargement. This delay can be elim- 
inated by the use of irradiation therapy. 

3. Irradiation therapy does not involve shock or great in- 
convenience. 

4. Associated medical care and general direcrions for con- 
servation of energy are essential. 

5. Irradiation is probably of value in the pre%'ention of the 
development of carcinoma. 
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DIAGNOSIS AND TREATMENT OF THYMIC 

hyperplasia* 


RALPH S. BROMER, M.D-j F^.C.R.t 

■Lk infant, ased tvro months, male, vras admitted to the 
se^ce of Dr. John P. Scott, Children s Hospital, October 7, 
1940. After correlarioa of the history* trith the phx'sical exatn- 
inadon and laboTatoi>- findings, a diagnoas of amyotonia 
congenita teas made. 

Mosedar sroaia ivas raarked altiiotsgh Ae ssmscnlaTare of tiie patient 
aopsered to be coitnal. A. rontiiie roentsenological estsdnerion of die chest 
revealed a dense shedovr, trisngnkt to shape, estending nptv^d and ont- 
werd from the tiaht hdnin into the light upper lobe rnergins tvidi the 
shadow of the tcediastmtan (Fig. 224). In the lateral vtetv (Fig. 225), the 
anterior pottioa of the chest coKEsponding to the right opper lobe tyjs 
dense, Oa 3aoroscop:c ew.minatioa the dense area in die upper portion 
of the rieht side of the chest rijotved no pnlsadon, eidier transmitted or 
espansOe.' It was tiionght that this dense area was doe eidier to an en- 
lirted thvtnus or to partial atelectasis of the right upper lobe or posribly 
to a combinatioa of bodi. 

The patient ^ed on Xovexrioer 15, 1540, and an antopsy -was performed 
(Fie. 226). The thorax when opened showed no excess of Scid and no 
adli^ons in either the pleural or pericardial sacs. The tfaymns was dioit 
and diick and weighed 22 gttv. and measured 5 by 7 by 1 cm. Its paien- 
chtana had the usaal, pale, fieshy appearance. The posterior half of each 
lung was purplish gray, moist and somewhat arelectadc. Oa correlation 
widi the roentgenogram of the chest, it was determined definitelv that 
the dense shadow was cast by the thtTaus and only in a siTnll part, if at 
all, by die atelectatic tipper lobe of the risht Inag, 

Two weels before deadi, aa s-ray treatment was sfven over die an- 
Ttrior chest, the factors being 130 kv_ 3 mm. alomintim filter. 70 r measured 
in air. There was no percepdble eSect on the width of the thvmic shadow 
on subsequent roen^enological esaminadoa. 


This case serves vrell as an introduction to a discussion of 
the diagnoas and treatment of tfixinic b\-perp losio, ance it 
immediately brings to mind severd questions: (1) TT’Tiat is 


• From the Department of Roeatseaolosv, Oiildrea's HospitaL 
tCUni^ Professor of Radiology^ Graduate School of M^dne, Uni- 

Hospital, Brvn Mawx, 

Pa- and Onldreas Hospital, Pniladelphia. 
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Fig. 224.— Anteroposterior view of the chest showing the dense shadow 
c.ast by tiie enlarged diymus on the right side of the mediasdnum. 
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for the diagnosis of thjTiuc hMJerplasia.- 




Fic. 2;6.— Tnc enlaired thj-mns ct aorops}- is shown projerang downward 
over the base of riie heart and overlapping the right lung. 

THE NORMAL SIZE AND WEIGHT OF THE THYMUS 

Before any consideration can be given to the diagnosis of 
thttnic enlargement, the size and weight of the normal thy- 
mus should be determined. As is the case in all phases of 
diagnosis and treatment of thtmic hx'perplaaa, the determin- 
arion of the normal size and weight has been a controveraal 
issue. The weight of the thtmus in this infant at the age of 
rn-o months was 20 gm.. well above the weight for thS age 
given in the cable of ages and weights quoted bv Mitchell. 
On consulting the literature, marked variations in the size 
and weight considered to be normal are found due to the 
fact that many of the older observations were based on 
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Fig. 224.— Anteroposterior view of the chest showing the dense shadow 
cast by the enlarged thjTnus on the right side of tlie mediastinum. 
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the trachea is responsible. Mucb controvers)’^ is found in the 
literature over the question whether the thtmus, a relauvelj 
soft organ, can cause pressure on the trachea^ sufficient to 
produce SAmptoms. In die patient under contideration, the 
thymus was undoubtedly enlarged but at no time did the 
infant show any symptoms which could be a^buted to 
the enlarged th>-rnus. Noback in his anatomical studies 
showed that the lobulated shape of the thaTnus is determined 
early in fecal life. The bilobed t\-pe frequentiy predoimates. 
It is located in a cervicothoracic poation. It is broad in out- 
Une. extends laterally to the anterior axillart' line in most 
cases and is practically never overlapped by the fetal lungs. 
This broad type of thiTnus is the fetal nyie since he showed 
it was ts-pically found in full term stillborn infants. 

In regard to the question of pressure on the trachea, 
Noback’s findings are interesting. The thtmus of infants in 
whom respiration has been practically or wholly established is 
usually more thoracic in location than the fetal tAyie. It bears 
the impress of the organs with which it comes in contact. 
The right lung extended over its anterior surface in every 
one of his cases while the left lung extended over the anterior 
surface in four out of five of his cases. The transition from 


the broad or fecal tAyie to the elongated or molded type of 
tiiATnus found in the infant who has breathed, is accomplished 
during the time in which respiration is completely established. 
The expansion of the lung changes the position in relation to 
the thoracic contents and. along n-ith the other or gans of the 
thorax, the th\Tnus is markedly affected. It is compressed 
both laterally and anteroposteriorly with the resulting: elon- 
^tion and extention over the right ventricle. Noback be- 
lieves that in the neonatal period the degree of expansion of 
the lungs is a more potent factor in determining the lateral 
extent of the thxTnus than is the actual size of the organ 
during this period. The bring in the usually described 

normal area mas* exert marked pressure on the structures 
postenor to it. This may be due either to a veiy large thvmus 
\ naraow superior thoracic aperture, which vrill not 
allow the thymus to protrude into the cervical region as it is 
compressed by the expanding luno-. 
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autopsies of patients who had sulfered varied illnesses. They 
were not based on the autopsies of patients who died sud- 
denly from trauma or other causes. 

The weight of the thymus is dependent upon the general 
nuttitional state of the body. Boyd has shown that, in children 
dying of very rapid fulmmating infections vdthin twenty- 
four hours of the onset of their illness, the -weight of the 
thymus is still ttdthin the normal zone of variation in size. 
In cases of death from one day to one week after the onset, 
there is found a definite reduction in the size of the thymus. 
Therefore, Boyd states that what was considered formerly 
the normal weight of the thymus actually represented a path- 
ological reduction in size. 

It is now generally agreed that a temporary reduction in 
the weight of the thymus occurs during the first two weeks 
of life. This is soon regained and it increases in size until the 
age of puberty. However, in relation to body weight it 
actually decreases from the time of birth, rather slowly in 
the first year, rapidly throughout childhood and more rapidly 
after pubertjL The figures given by Mitchell range from a 
weight of 10 to 14 gm. at birth, 20 gm. at sht months, 22 gm. 
at five years up to 35 gm. at fifteen years. These can only 
be regarded as approximate weights. 


SYMPTOMS OF THYMIC HYPERPLASIA 


Among the symptoms attributed to thymic hyperplasia, 
chronic or paroxysmal stridor and cyanosis are usually men- 
tioned. To these should be added 'wheezing respiration. TTe 
stridor is described by some as inspiratory in nature v'Wlc 
others claim it occurs during expiration. A peculiar crowing 
noise is also mentioned by many writers. Difficulty in swal- 
lovting, choking attacks and, in older children, a brassy cough 
have been placed in the category of thymic symptoms. At- 
tacks of “holding the breath” are regarded as significant ot 
thymic involvement but there is little if any evidence to 
support this contention. 


Compression of Trachea by Enlarged Thymus 

In explanation of the cause of these sy^mptoms the tn^oo' 
is usually advanced that pressure of the enlarged thymus 
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A. very complete study of the question whether such ^ 
entity existed was made by the British Research Council m 
which it was found that there was no concomitant genem 
h)-perplasia of l>Tnphoid structures in cases of abnormally 
large thymus, Boyd and others now claim that the condition 
described by Paltauf represents only the normd thjunus and 
lymphoid tissue of a well-nourished young subject. 

' In the report of the British Research Council and in those 
of other authors, no constant enlargement of the th>Tnus in 
cases of sudden death from unexplained causes was found. 
Sudden death has been claimed by many to be due to the 
condition, such as death during general anesthesia, durag 
operations under local anestheaa, during ht^iodermic injec- 
tions, or during the administration of diphtheria antitoxin; 
death from chilling of body surfaces or extraction of teeth; 
sudden death after fracture or psx'chic shock or in the in- 
stances when a child is found dead in bed, death having oc- 
curred apparently in sudden manner during sleep. In a panel 
discussion at a meeting of the American Academy of Pedi- 
atrics, I93S, most of the members of the panel agreed that it 
would be well to discard the term “status th>Tnicol>Tn- 
pharicus,” and that if the thymus is in any way related to 
sudden death, It could only be in a secondar}* capacit)*; that 
roentgen therapy or extirpation of the gland tvould not hare 
any effect in preventing sudden death. 

THE ROENTGENOLOGIC DIAGNOSIS OF THYMIC 
HYPERPLASIA 

In the anteroposterior roentgenogram of the chest the 
normal thynuc shadow is merged with that of the base of 
the heart, the great vessels and the structures forming the 
mediastinal shadow. In descriptions of this region bv°most 
authors it is stated that when the thymus is enlarged its 
shadow extends upward above the base of the heart ^usintf 
an increased tvidth of the mediastinal shadow. This is somet 
tunes more marked on the left side than on the rio-ht. It is 
sometimes even broader than the total transverse diameter of 
the heart. It increases in tvidth, supposedly, when the child 
cries and also dunng expiration. It is supposed to ascend on 
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In support of the theory of thjnnic pressure, Pancoast 
quoted Jackson who observed, by means of the broncho- 
scope, tracheal compression caused by the thymus. This oc- 
curred in patients who had sjTuptoms such as t^’heezing, 
dyspnea and impending asphjcda. Pancoast believed that an 
abnormal blocking or narrowdng of the trachea, shown in the 
lateral roentgenograms of the chest in the inspirator}' phase, 
indicated compression by the enlarged th}’^mus. This narrow- 
ing is located at the thoracic inlet where the trachea passes 
over the apex of the th}Tnus. He regarded lateral deviation 
of the trachea in the roentgenogram exposed with the pa- 
tient lying face dotvn on the film, as additional evidence of 
compression. He thought it likely that not only could there 
be compression of the trachea but that pressure on the supe- 
rior lar}mgeal nerve could occur and produce s}Tnptoms of 
a larxTigeal nature. 

In retiews of the literature by various authors the opinion 
is now prevalent that while compression of the trachea or 
obstructive s}'mptoms due to an enlarged th}TT)us can occur, 
such occurrences are e.xtremel}' rare. Other causes for com- 
pression of the trachea must be excluded before such a diag- 
nosis can be made. 

STATUS THYMICOLYMPHATICUS 

No discussion of th}'mic h}*perplasia is complete vithout 
mention of status th}Tnicol}Tnphaticus. The term was given 
b}' Paltauf to a pathological condition in which th}'mic 
h}'perplasia was found accompanied b}’, or as a part of, a 
generi involvement of the lymphatic s}’stem. Alitchell lists 
the folloving as manifestations of the supposed entin' as 
claimed bv various authors: enlargement of the spleen, 
th}'mus and h'mphatic tissues in general including those of 
the nasophar}'nx and the folh’cles at the base of the ton^c; 
arrested development of the chromaffin s}'Stem, a familial 
predisposition to the condition; a preponderance in males; 
flabbiness of muscles and rela.xation of ligaments; paleness, 
lack of strength and resistance to infection; a tcndcnc} to 
eczema and allergic conditions; increase of l)'mphoc>Tcs in 
the blood and the liabilit}' to sudden death. 
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enlarged thj-mus; the borders are more convex and the 
shadow is characterisricall}’- wide at the root of the lung, 
gradually narrowing to the outer boundarj’’. 

ROENTGEN THERAPY OF THE THYMUS 

The controversy raging in regard to the question whether 
thjTnic enlargement is responsible for the symptoms ■W’hich 
have been enumerated has undoubtedly resulted in the past 
eight or more years in a great decrease in the number of in- 
fants and children treated for this condition. It has been the 
experience of many careful observers to note an apparent 
cause and effect between roentgen irradiation of the thymus 
and the rehef of obstructive sjnnptoms. This has been re- 
ported in a sufficient number of cases to warrant irradiation 
when no other cause for the symptoms can be found. In fact, 
even if the roentgen examination fails to confirm the presence 
of an enlarged thinnus, treatment may be given to relieve 
s%-mptoms which warrant a clinical diagnosis. Thus, clinical 
diagnosis, other causes of obstructive symptoms having been 
eliminated, is the deciding factor in administering roentgen 
therapy. 

There is no good reason for the routine raffiologic treat- 
ment of newborn infants or of children of any age amply 
because the roentgenogram suggests the presence of thymic 
hv-perplasia. The practice w'hich was the routine in many 
hospitals, some years ago, to examine all infants bom on the 
matermn- service has been discontinued in almost all in- 
stances. Likewise the routine examination of aU children to 
be given an anesthetic has been discontinued. About ten years 
ago, at the Children’s Hospital, all patients who were listed 
for tonsillectomy were examined roentgenologicaUy for pos- 
sible th>'imc enlargement. In none were shadows found suf- 
ficient to indicate th^Tnic enlai^ement. If the patient who is 
to be given a general anesthetic has a histoir^ of a previons 
diagnosis of an enlarged thymns in infancy, a roentgeno- 
logical examination should be made. A treatment may be 
given if ewdence of hjiierplasia is found but it is now gen- 
eralh agreed that this cannot be regarded as a prophylactic 
measure or an insurance against sadden death. 
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eviration and descend on inspiration but this at times is vei}' 
difficult to demonstrate. Its shape may be varied, one of the 
most usually described being that of the inverted keystone. 
Sometimes it is globular or it may have a bulging, lobulated 
appearance, crescentic in oudine on either side of the medi- 
astinum. 

Harrison states that it is possible for the thymus to enlarge 
mainly in the anteroposterior plane in much the same manner 
as an enlargement of the thyroid gland may be limited to a 
definite lobule. In such cases its situation in front of the 


trachea and the fixation anteriorly by the rigid sternum force 
the trachea backward. The effect of the enlargement can be 
readily recognized by the sharp, backward curt'^e which the 
trachea takes at the thoracic inlet. If the pressure, as shovTi 
in the anteroposterior plane, is still more marked the trachea 
becomes flattened from before backward and may be even 
ribbon-like in appearance. 

Pancoast emphasized the necessity for exposure of roent- 
genograms in the erect position to prevent distortion. Ex- 
posures must be made also in both expiration and inspiration. 
He believed that little attention need be paid to the vddth of 
the shadow in the anteroposterior views, the diagnosis being 
made entirely on the etddence of compression in the lateral 
projections exposed during the inspirator)^ phase, and on the 
lateral displacement of the trachea in the anteroposterior e.v- 
posures. In this wa)'’ he attempted to gauge the upward push 


of the thymus into the thoracic inlet. 

In the 'differential diagnosis it is necessar)^ to rule out a con- 
genital cardiac lesion vdth increased vddth of the heart 
shadow on both sides of the mediastinum. Fluoroscopy is of 
assistance in making this differentiation. Partial atelectasis of 
the upper lobes of both lungs may be mistaken for thyryiic 
enlargement. Th)*moma and lymphosarcoma produce vddc 
mediastinal shadows but the accompanying clinical picture 
should aid in the differential diagnosis. Enlarged tracheo- 
bronchial and mediastinal lymph nodes, either of tuberculous 
or nontuberculous origin, also cause enlargement 
mediastinal shadow. Remer and Belden state that the shadow 
cast bv tuberculous nodes is usuall)' denser than that of an 
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have been reported must be mentioned. Some of these are 
cretinism, tetany resulting from disturbed calcium metab- 
olism, arrest of grov-th and a condition described as th)'mc 
idiocy resembling the mongolian t>*pe. However, the studies 
of Barnes and Polk and Rose confirm the general opinion that 
no ill effects, no retardation of physical growth or mental 
development which could be attributed to fairly heayj' irra- 
diation over the thjTnic region occur. The dosage employed 
in the cases studied by Barnes was somewhat high as com- 
pared nith our present technic but, in spite of this, no dam- 
age resulted. Cretinism and tetany as late results might be 
attributed to overdosage tvith inclusion of the th}Toid and 
parathyroids tvithin the field irradiated. It is generally con- 
ceded that ver\* heavv* dosage would be necessarj* to produce 
such damage to these glands. 

Gershon-Cohen and Shay destroyed the th>Tnus gland by 
roentgen irradiation in rats and showed a close relationship 
between the function of the thjnnus and proper development 
of the testes. They demonstrated, too, changes in the gonads 
and pituitarj* gland of rats following destruction of the 
thjmus by irradiation. The dosages employed were much 
greater than analogous doses used in the treatment of chil- 
dren uith thymic hj'perplasia. 

The question may be asked, A^Tiy was irradiarion employed 
in the patient under consideration? It was felt that if the 


enlarged mediastinal shadow was due to an enlarged th\*mus 
some benefit might be obtained by treatment and, u-ithout 
doubt, no harm to the patient would ensue from the dosatre 
used. No reports of enlargement of the th>-mus m amyotoma 
congenita have been found in the literature. In passing, it is 
interesimg to note that thj-mic h}-perplasia has been observed 
in a fair percentage of cases of myasthenia gravis. In some 
patients with this condidon, thj-momas were found. Good 
results have been obtained foUotving e.vtirpadon of the crland 
and b} Ae use of roentgen therapy. The significance of this 
finding is not knowa pd adds another interesting phase to 


If roentgen therapy is decided 
vmst be C07iip:rratively light. A 


upon in any case, the dosage 
range of dosage from 50 to 
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^ Boyd has drawn attention to the fact that children djang of acnte res- 
pirator)' symptoms wnthin the first few days of the illness show thicken- 
ing of the mucous membranes of the trachea and bronchi. Without doubt 
many of these children also have enlarged mediastinal nodes which drain 
areas. It is likely that enlarged nodes which cast a shadow 
sunilar to that of an enlarged th)'mus have at times been treated by irradia- 
tion, and improvement following the treatment has been due to the effect 
of the irradiation upon the infected and enlarged nodes and not to a de- 
crease in the size of the thymus. Boyd also befieves that the thnnus is 
not a particularly vascular organ. If there is congestion of the mediastinuin 
It IS due to dilatation of the innominate vein and not to a congested and 
enlarged th)'mus. The largest vein coming from the th)'mus is die one that 
goes directly into the innominate vein. It usually measures about 2 nun. 
in diameter and fits closely around the innominate vein so that congestion 
of the latter may result, fs'oback, however, described a case in which, at 
autops)’, actual pressure by an enlarged thymus on the innominate vein 
was found. 

If favorable results from irradiation are obtained both clin- 
ically and roentgenologically by reduction in the size of the 
thymic shadow, the clinical improvement is attributed by 
many writers to reduction in the size of the gland. Hammer 
has shovTi that this is effected chiefly by a decrease in the 
lymphocytic elements. Disintegration of these begins after a 
few hours and they are taken up phagocyrically by the 
reticulum cells. If exposure has not been too great, a restora- 
tion of the lymphocytes may later occur. The reduction m 
the size of the gland may not take place for a number of days 
but the symptoms are nevertheless promptly relieved. 

Some have claimed that the real cause of symptoms is not of thvniic 
origin but that spasm of the lar)’n.x, cardiac failure or sudden fall in blood 
pressure are caused by overactivit)' of the vagus resulting from involution 
of the suprarenals, deficiency of the chromaffin s)’stcm and inadequac)’ of 
the s)Tnpatheric s)-stem. Aldrich quotes Peterson who suggested that the 
action of the rays on the hunphatic structures causes a nonspecific rcacnon 
which in cum rauses an effect antagonistic to the vagus. Discs have been 
reported in which roentgen treatment of an enlarged thvmus has apparently 
caused improvement in sv'mptoms referable to pylorospasm in infants. In 
explanation of this, die theory’ has been advanced that pylorospasm an 
thymic enlargement are dependent upon vagotonia resulting from insum- 
cient production of epinephrine. If it can be proved that the theory o 
vavotonia as a cause of symptoms is correct and that irradiation has an 
anfagonism to vagotonia, then roentgen therapy should be regarded as a 
ju 5 tifiabJe metbod of treatment. 

In any discussion of the subject of roentgen treatment of 
the enlarged tliymus the possibility of /ate effects such as 
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The case ■vrhich is presented illustrates the finding of a 
large th\Tnus rrhich at no rime gave s)*mptoms in any vray 
referable to compression of the trachea or of other varietj' 
•n'hich have been attributed previously in the literature to an 
enlargement of the thA*mus. 
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100 roentgens measured in air is usually recommended. One 
treatment through an anterior chest portal is employed and if 
there is no perceptible effect upon tlie size of the thymus 
roentgenographically, or in dimmution of the symptoms, a 
second treatment may be given after an interval of one veek. 
Some prefer to give the second treatment through a posterior 
chest portal. A fenestrated lead shield should be employed 
to protect the neck, chin and lower portion of the chest. If 
no reduction in the size of the shadow and no improvement 
in symptoms occur, it can be assumed that the shadow seen 
in the roentgenogram is not due to thymic enlargement. 

SUMMARY 

In summarizing the diagnosis and treatment of thymic 
hyperplasia, the conclusions reached by members of the panel 
discussion of the American Academy of Pediatrics are most 
pertinent: 

The thymus gland causes symptoms of compression occa- 
sionally, but such instances are extremely rare and other 
causes of compression must be sought before thymic enlarge- 
ment can be considered the etiologic factor. Certain enlarge- 
ments of mediastinal structures can cause symptoms of 
compression which respond to irradiation, but this, too, is of 
rare occurrence. It can be assumed that whatever knowledge 
which has been gained experimentally concerning the func- 
tions of the thymus is not apph’cable as yet to the diagnosis 
and treatment of thymic hyperplasia. Great caudon is neces- 
sary before a statement can be made that roentgenograms 
show thymic enlargement. It is well to discard the term 
“status thymicolympharicus.” If the thymus is related to sud- 
den death it is only in a secondary’^ capacity, and there is no 
treatment of the thymus by injection of any thymic extract, 
by irradiadon, or by its extirpadon which would have any 
effect upon the prevendon of sudden death. 

To this should be added especial emphasis upon the neces- 
sity^ of employment of light roentgen dosage. No more than 
two treatments are necessaiy to accomplish the desired result 
and the series of three to six treatments which formerly was 
employed is now believed to be ill advised. 



C/tow of Nonb America 
^overKber, 1942. PHhdelpkh Nimwer 


ENDOCRINE CONSIDERATION OF THE PANCREAS 

JOSEPH T. BEARDWOOD, Jr^ M.D, F^.C.P.* 

Tee pancreas has two internal secretions; the first and most 
important is msiilin, and the second is a less underwood secre- 
tion which probably has some slight effect on relieving arte- 
rial spasm. Insulin is elaborated by the beta cells of the islands 
of Langerhans. The exact mechanism of its secretion is not 
altogether understood. 

Alterations in insulin secretion result in two distinct disease 
entities. The first of these, and by far the most important, is 
that due to an insufficient secretion of insulin and is called 
hypo-insiiUmm or diabetes meUittts. The second, a wide- 
spread condition, is that due to an excessive secretion of 
insulin and'is called hyperinsiilimstii. It is quite possible that 
the latter condition may occur even more frequently than 
does diabetes. Its s>Tnptomatology is only now beginning to 
be appreciated. 


DIABETES MEULITUS (H YPO-I NSU LI N ISM ) 


Diabetes, or h>"po-insulinism, has been of tremendous his- 
torical and scientffic interest. Although Cawley in 17SS re- 
corded a case of diabetes which came to autopsy and showed 
damage to the pancreatic calices, it was not until von Mering 
and Minkowsln^ in 1899 removed the pancreas of a dog and 
produced diabetes that the pancreas was definitely linked up 
■nith this condition. 

For many years there was some dispute as to which part 
of the pancreas was at fault in this disease; whether it was 
the acinar portion of the pancreas or the small islands, to 
which the name “islands of Langerhans” has been attached 
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easy. However, there are a large group of other symptoms 
which should arouse suspicion that diabetes ^ present. Among 
these might be listed (1) gradual loss of weight and strength, 
(2) rapid refractive changes in the eye or early cataracts or 
in some cases retinal hemorrhage, (3) pruritus, particularly 
pruritus ^mlvae, which is often an early and very annoying 
s>Tnptom, (4) intermittent claudication or cramps in the lep, 
which may be found, not only in the elderly diabetic with 
arterial changes, but also in the young individual as an early 
sign; (5) frequent infections that fail to improve in spite of 
adequate drainage (among the most common are carbuncle 
and palmar abscesses); ( 6 ) impotence, both in the male and 
female; and, finally, (7) extensive pyorrhea. Indeed we feel 
that there is probably a specific type of diabetic pyorrhea in 
which the gums are red and swollen and areas of necrosis 
extend down over the gingival margin, gitdng an appearance 
not unlike Vincent’s angina. 

It is important to remember that a certain number of diab- 
etics, possibly as many as 15 to 20 per cent, do not know of 
their iabetes until a complication such as acidosis intervenes, 
or the urine is examined routinely. 

Diagnosis 

The diagnosis of diabetes is, in the final analysis, a labora- 
tor}’^ procedure. The finding of sugar in the urine of any 
person, at any time, should arouse the suspicion that he has 
diabetes meUitus. About 7 per cent of glycosurics are non- 
diabetic, and about 10 per cent of true diabetics do not al- 
ways have sugar in the urine. A blood sugar determination is 
of inestimable value in clinching the diagnosis. A fasting suo-ar 
which is over 120 mg. per 100 cc. of blood should arome 
suspicion. In many cases it is more advantageous to make a 
blood sugar detemunation two or three hours after a meal 
which contains 75 to 100 gm. of carbohydrate. If the blood 
sugar, three hours after such a meal, is over 120 mg. per 
100 cc., it is certainly suggestive of diabetes, and if it is over 
140 mg. It is pathognomonic. Ver\- rarely, it may be neces- 
m borderline cases to determine the glucose tolerance 
either by the usual three-hour test or the two-dose, one-hour 
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after their discovery by Langerhans- in 1869. In 1901 Opie 
apparently was able to locate the pancreatic changes seen in 
diabetes in the islands of Langerhans, although as early as 
1893 Laguesse® suggested that probably these islands pro- 
duced an internal secretion. It is interesting that in 1916 
Shafer proposed the name “insulin” for the internal secre- 
tions of the islands of Langerhans. As yet, insuhn was undis- 
covered. The work of F. G. Banting and C. H. Bwt^ in 1921, 
from which the discover of insulin resulted, is too well 
known to require repetition here. It is very interesdng that 
the search for insulin which was carried on from 1889 unn 
its discovery in 1921 resulted in developing the basis of p >s 
iological chemistry and much of the present-day knowledge 

of the subject of metabohsm. 

The work of Houssay® and many other investigator 
creates some doubt as to whether actual disease of the islands 
of Langerhans is necessary to produce diabetes. This work 
opened up the entire field of the endocrinologic physio o^ 
of diabetes. Evans® recently demonstrated the diabetogenic 
factors of the anterior pituitary gland and Young* has re- 
cently shown that if anterior pituitarj^ substance is mjected 
in large amounts, clinical diabetes can be produced e^cn- 
mentaUy in animals. Beardwood and Rouse 
reported that the use of estrogenic substances, in j^rg S 
doses to suppress the secretion of the antenqr pituitary, wd 
often result^in an ameUoration of the diabeuc ^ 

wodd feem from the recent work that the entire endocnn 
system may be involved in diabetes. But "'hether 
Aat actual destruction or impairment of i „ 

necessary to produce diabetes, or whether we f^el that ei. cn 
taTe p7ese„c^ of a normal insuUnogemc 
can produce the symptom complex, the fact rem 

imemalTeorcdon of the pancreas, ts the only spe 

cific therapeutic agent at our command. 

symptoms of diabetes 

urination, loss of \yeighc, loss o recognioon 

tite. Such cardinal symptoms should make tne t 
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Diet 

The keystone of diabetic treatment is diet- and ail other 
methods of treaccnent are secondary. I \yould like to state 
at the besinnins that in my opinion a qnalitatiTe diet, that is, 
one in n%ch Ae patient is instructed to eat ali of certain 
foods and none of others, is not advisable. Some method of 
measurement, be it tvith scales or household measures, should 
be used. MeasuriiK cups and spoons are acctirate enough for 
clinical use. 

There has been in the past, and still is, some slight differ- 
ence of opinion as to the ideal type of diet for a diabetic. I 
think all agree that an adequate amount of protein, amounting 
to at least 1 gm. of protein per kilogram of ideal body weight, 
is essential. The diWibnrfon of the carbohydrate and fat is 
still open to debate. However, I feel that for a diabetic whose 
ideal u eight is 135 or 140 pounds a diet of 150 gm. of carbo- 
hydrate, 70 gm. of protein and 90 gm. of fat is quite suf- 
ficient. The foods need not be weighed but should be meas- 
ured with household measures, (See attached diet.) As a 
rule, it is quite satisfactory' to divide this diet into three equal 
meals. However, particularly if protamine insulin is used, it 
may be necessary to give a fourth meal before retiring, or to 
redistribute the amount of carbohydrate in relation to the 
different meals. 

It is our custom, unless a patient is in addosis or nnless the 
diabetes is quite severe, to place him on a diet alone for a 
short period of time, before considering insulin therapv. This 
filters out the relatively mild diabetics— that is. those who do 
not need insuiin—and results in the utilization of a smaller 
dose of insuhn for the initial standardization in those who 
require insulin. It is important also, that the patient be taught 
to select foods from the standpoint of vitamin and mineral 
content. There is seldom need for supplementars- vitamin 
feeding if the patient is suffidendy educated to appredate the 
importance of including the proper food in his evervdav 
menu. TTe foUonmg diet scheme may be used to mekiic 
dieK and uhde the variety of foods included mav not be 

sufficient for all purposes, it is a very satisfacton- initial work- 
ing basis. 
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test. However, in most cases, if the blood sugar determination 
is made after a meal instead of fasting, the sugar tolerance test 
will not be necessary. 

One can often differentiate betw^een renal or benign glyco- 
suria and real diabetes on the basis of a urinary examination 
^one, if he determines the total amount of glucose excreted 
in twenty-four hours on a diet poor in carbohydrate, and 
then, ^ after a rest of a day or so, has the patient take a diet 
rich in carbohydrate, utith large amounts of starches and 
sugars. If the amount of sugar excreted in the t\t'o specimens, 
expressed in grams, does not vary a great deal the chances 
are that the patient has benign or renal diabetes. 

It should be stressed that neither the diagnosis nor treat- 
ment of diabetes requires extensive laboratory facilities. The 
average case can be carried along vtith urinalysis alone, and 
there are few places where it is impossible to secure an oc- 
casional blood sugar determination if that is definitely in- 
dicated. 

Treatment 

The approach to the treatment of the patient with diabetes 
differs greatly from that in any other disease for which the 
physician must prescribe. In the first place, it is important to 
realize that the patient’s future, his freedom from complica- 
tions and his longevity depend entirely on hov^ thoroughly 
he is instructed about his disease. There is no other pathologic 
condition in which education of the patient is so important. 
Diabetics must live ntith their diabetes for the balance of their 
lives. How long that is depends largely upon how cooperative 
they are, and this, in our experience, depends on how careful 
the physician is in instructing them at the first or second 
visit. The diabetes can seldom be satisfactorily managed by 
simply handing the patient a printed diet slip and telling him 
to read it and follow it. The ph3'sician should rake time to 
explain carefully what diabetes is, the measures of treatment, 
and what is to be expected from such treatment. By so doing, 
he will obtain a cooperative patient, a patient who responds 
favorabh' to therap}’’, who avoids complications and remains 
a useful and productive member of society. 
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Spinach, cooked 

TomaVo, fresh 

Tomato, canned or cooked 

Tomato juice 

Tomato ketchup 

Turnips, cooked 

Apricots, water packed 

Avocados - ■ • • 

Cherries, Roj-al Anne, water packed. 

Grapefruit 

Cantaloup 

Lemon juice 

Pears, water packed 

Plums, fresh 

Strawberries, water packed 

Tangerine 

Saltines 

PuSed wheat 

Puffed rice 


1 cup 

1 medium 
f cup 

2 cup 

2 tablespoonfuls 
icup 

3 halves 

3 inches long 

12 

1 cup 

j melon, 5 inches in diameter 
icup 

2 halves 

2, 2i inches in diameter 

1 cup 

1, 2 inches in diameter 

2 

icup 

icup 


GkocpII 


(10 Gm. of Carbohydrate and 2 Gm. of Protein) 


Beans, lima, canned 

Carrots, raw 

Kohlrabi, cooked 

Peas, canned 

Peas, fresh 

Pumpkin, cooked 

Squash, cooked 

Orange, E. P 

Pineapple, fresh 

Peach, fresh 

Strawberries, fresh 

Watermelon 

Banana 

Raspberries, fresh 

Blackberries, fresh 

Grapes 

Oatmeal (dry measure) 

Triscuit 

tjneeda biscuits 

Rice krispies 

Shredded wheat 

Asparagus soup (Campbell’s), 
Celery soup “ 

Chicken gumbo “ 

Clam chowder “ 

Cream mushroom “ 

Tomato soup “ 

Vanilla ice cream " 


i cup 
i cup 
Icup 
icup 
i cup 
I cup 
I cup 
1 small 

1 slic^ i inch thick 
1 medium 
! cup 
1 cup 
1 small 

1 cup 
icup 

. 1 cup 

. 3 tablespoons 
. 2, 2 by 2 inches 

2 

. i cup 
. i biscuit 
■ i cup 

• i cup 

• I cup 

• icup 

• icup 

- icup 

- I pint 


Grocp m 

(15 Gm. of Carbohj-drate and 3 Gm. of Protein) 


vAJiu, iresa i: i , 

Cora, canned... 5 level tablespoonfiils 

Potatoes i rounded tablespoonfuls 

ronnded tablespoonfuls 
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SIMPLIFIED DIABETIC DIET 

Instructiom 

AH measurements are level unless otherwise stated. All meat measure- 
ments are for the lean part of the meat only. Standard glass measarinj 
cup and standard measuring spoons should be used for measuring the food. 

Coffee, tea, fat-free meat broths, mushrooms, lettuce and celcrj’ ma}' 
be taken in any quanrit}' desired because they have little or no food value. 

Any fat food may be used for the fat measurements; /.e, batter, olire 
oil, mayonnaise, meat fat or cream. MTien cream is used, fire times the 
amount of the fat measurement is needed. If the meal you hare chosen 
requires I table^oonfal of fat and you wish to use cream, five tablespoon- 
fuls of cream is the correct amount to use. 

Yon must eat three meals evety daj*. Eat nothing between meals and 
nothing before going to bed at night. Eat nothing except the food ^owed 
j'-ou on your diet. 

Four diet prescription is as follotss; 

Two foods in Group I for each meal 

One food in Group n for each meal 

Two foods in Group III for each meal 

One and one-half foods in Group IV for each meal 

One extra tablespoonful of fat per day 


Geoup I 


(5 Gm. of Carbohydrate and I Gm. of Protein) 


.Asparagus, fresh or canned. 
Artichokes, French, canned 

Beet greens, cooked 

Broccoli, cooked 

Brussels sprouts, cooked. . , 

Beans, string, canned 

Beans, string, fresh 

Beets, cookrf 

Cabbage, cooked 

Cabbage, raw 

Cauliflower, cooked 

Carrots, cooked 

Celerj', raw 

Celer)’, cooked 

Cucumber 

Dandelion, cooked 

Endive 

Eggplant, cooked 

Green pepper. 

IKale, cooked 

Leeks, cooked 

Lettuce 

Okra, cooked 

Onions, cooked 

Onions, raw 

Radishes 

Rhubarb, cooked 

Sauerkraut, cooked 


IS tips, 4 inches long 
. 5 small hearts 
. 1 cup 
. 1 cup 
. ! cup 
. 1 cup 
. i cup 
icup 

I cup 

II cups 
1 cup 

i cup 

S pieces, 9 inches long 
cups 

1 medium 
1 cup 
5 stalks 
f cup 
1 average 
i cup 
1 cup 

12 average leaves 
I cup 

1 cup 

I, 2 inches in diameter 
12 average 

2 cups 
i cap 
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Food 

Chs=~, ‘'iitds reck”.. 
Garr^, “cisrrTr.Dne'’ 

H2mb::;T 

Ectocw 

T:zzsjiiTia 

Tors S3^:s:52- 

EcHeC 

Silzicn. cicied, . . . 

Tdo, C2r.-cd 

Mc-ccerel. fr^ 

sdted 

A=.ErK32 cirese 

S^ds tiESS£- 

L-eierfcrarj; crsse. . 
J^i-2rgiT cheese. . . 

Cottiee cheese 

rb2i. cezr! cheese. 
Rcq-eefort chessa — 


Shzs 0^ inehK) 

.10 



.2 ro-ec5ed teWespoosniis. 

.1 fcca slice 

.i sit inches long 

.2i Ions, i vdce, 3 thiii. . 

.4 slice. ; - - • 

. 2 lonsded teblespoonicls . 
.2 ronr.ced tablespoon-nds. 
.21 loss. 2 iride, 21 thick. 

. -t ponnd 

.4 slices. 

. .25 inch ccbe 

, ,4 tablesp'XJninls. 

. .5 tnblespoonicls 

. ,1 trien.cle. 

. .4 Cnblespoonfols. 

..1 pachnse 

. .3 Iocs. 31 -nide, I thick. . 


.Amonat ot Fat 
to be Used fin 
tab'.espooninls) 

2 

■7 

;;!!!! ii 

^ 

1 

0^ 

t 

u 

1} 


1 


i 

a 

l| 

1 

li 


lIsacs-LUEors Fooas 

.VL-cscds 20oas. 

I 

Gioap 

n m 
...1 

n- 

...1 

...1 

W-’-uy, 

■ bnuts, 

...1.. 


...1 

W;hu‘_'. bUck 

.bnats 

...1.. 


...1 

Jlilk 

.1 dis 


...1 

...i 

Scrcp-ls 

.| priind 


...1 

...i 

Ev2.r»3ntfiCi tr.'Tsi ... . 

1 Teisaocctvl izX 

CCD 


...1 





.1 

i 

Chicker r.rocls soc? (Cacrpbsll's) . 

. ccp . 



. , 4 

Proper Dcr so-ro (tic:aV‘’ "sr 

- A CCD 


...1 

^ 


Insuon 

If the diabetic oa a diet which is adequate for maintenance, 
that is. adequate for his ever>-day needs, fails to show marked 
reduction in the blood sugar or in the amount of sugar in the 
urine after a given period of trial, insulin is indicated. It is 
well kno\vn that we have no substitute for insulin and that 
insulin is inarave if given in any other way than bv h>*po- 
demuc injecnom. It is imporranc to point out that the experi- 
mental n ork or 1 oung. and the clmical work of Root and 
other investigators, have shoum that if we are to keen the 
drabenc a mild diabetic, and if we are ever to e.xpect a “cure,'' 
the sooner the administration of insulin is begun die better 
the results are apt to be. In other words, if we SUow the diab- 
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Parsnips 

Pear, fresh. 

Orange Juice 

Apple, rarr 

Prunes, dried 

Apricots, dried. . . 

Peaches, dried . . . 
Huckleberries . . 

Cherries, fresh. . 

Cream of wheat 
Farina . . . 

Grapenuts 
Ralston . 

WTieatena . 

Com flakes. 

Rice, cooked . 
ilacaroni, cooked 
Spaghetti, cooked 
Xoodles, cooked 
Wheaties .... 

Bran flakes . . 

Bread, white, whole wheat, Tye 
Hollywood bread 
Jello . . . 

Beans (Campbell's) 

Chestnuts, roasted 


1 cup _ 

1 medium 

. . . J cup 

. 1 medium 

. 3 

3 

I cup 
i cup 

II tablespoonfuls 
IJ tablespoonfuls 
6 teaspoonfuls 
li tablespoonfuls 
11 tablespoonfuls 
i cup 

3 rounded tablespoonfub 
3 rounded tablespoonfuls 
3 rounded tablespoonfuls 
3 rounded tablespoonfuL 
I cup 
I cup 
1 sbce 
1) shces 
I box 
i cup 
20 


Geocp r\ 

(10 Gm. of Protein and 20 Gm. of Fat) 


Food 

Smoked ham 
Liver 

Lamb, veal, chicken, duck 
Lamb chop 
Round steak 
Sirloin 

Tenderloin steak 
Roast or corned beer 
Pork, chops or roast 
Sidney or tnpe. 

Tongue 
Squab 
Turkey 
Sweetbreads 
Eggs . 

Bacon 

Bacon and ecs 

Salmon or codfish 

Halibut or whitefish 

Trout or shad 

Weaknsh, haddock, flounder 

Sardines 

Crab meat 

Shrirp, fresh 
Scallops, fresh, small 
0>'sters. blue point 
l.obster. naked 


Size (in inches) 

3 long, li wide, I thick 

4 long, 3 uide, ( thick 
3 long, 3i mde, J thick 
2 small 

2) long, 3 wide, I thick 
2 long. 3 wide, i thick 

1 average steak 

41 long, 2} wide, i thick 

2 long, 2 vi le, i tluck 

2 long, 3 wide, J thick 
6 shces 

} 3\ erage 

3 long, 3 wide, 1 thick 
21 ionir, 3 mde, I thick 
2* 

5 strips (cooked cnspl 

1 egg and 21 stnps bacon 

2 long, 2 wade, I thick 
2! long, 2 wade, 2! thicJ. 
2 long, 4 mde. If thick 
2 long, 2 wade, Ij thick 

6 

5 cup 

s 

s 

10 

I cup 


Amount of Fat 
to be Used (in 

tablespoo.afukO 

1 

0 

Tf 

1 

2 

1! 

I 

1 

i 

: 

7 

> 

3 

1 

I 

li 

I 
0 

I 

li 

7 

G 

7 

II 

7 

ii 

li 

II 
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Food 

Clams, ‘little neok", . 
Clams, “chenj-stone” 

Hamburg 

Bologna 

Frantfurter 

Pork sausage 

Boiled ham 

Salmon, canned, , . 

Tuna, canned 

Mackerel, fresh 

Mackerel, salted 

American cheese 

Swiss cheese 

Liederkranz cheese. . 
Limbuiger cheese. . . 
Camembert cheese. . 

C^ottage cheese 

Phila. cream cheese. 
Roquefort cheese. . . 


Size (in inches) 



.2 niundrf tablespoonfuls. 

.i in<i slice 

. i ^ inches long _. 

.21 long, i ■wide, 3 thick. . 

.4 slices 

.2 rounded tablespoonfuls. 
.2 rounded tablespoonfuls. 
.2= long, 2 wide, 21 thick 

. J pound 

.4 slices 

.21 inch cube 

.4 tabl^paonfuls 

.3 tablespoonfuls 

. . 1 triangle 

. .4 tablespoonfuls 

. .1 package 

. .3 long, 21 wide, I thick. 


Amount of Fat 
to be Used (in 
tablKpoonfuls) 

2 

2 

1 | 

I 

1 

0 ^ 

I 

n 

13 


1 

3 

i 

i 

I 

i 

13 

1 

U 


MrscEciAKEotra Foots 


.llmonds 20 nuts.. 

Peanuts 3 cup..., 

Walnuts, English 6 nuts. . . 

Walnuts, black 6 nuts.. . 

Milk 1 glass. 

Scrapple i pound 

Evaporated milk 3 cup. . . 

1 Teaspoonful fat 

Buttermilk 1 glass.. 

Chicken noodle soup (Campbell’s). .1 cup. . 
Pepper pot soup (Campbell’s) i cup. . 


Group 

I n m 

1 

2 

.1 

1 

1 

1 

1 

1 

1 


..1 

..1 

..1 

..i 

-.3 

a 


■a 

3 

3 


Insulin 

If the diabetic on a diet M’hich is adequate for maintenance, 
that is, adequate for his everj’day needs, fails to show marked 
reduction in the blood sugar or in the amount of sugar in the 
urine after a given period of trial, insulin is indicated. It is 
\vcll known that hve have no substitute for insulin and that 
insulin is inactive if given in any other way than by hypo- 
dermic injections. It is important to point out that the experi- 
mental work of Young, and the cbnical work of Root and 
other investigators, have shown that if we are to keen the 
diabetic a mild diabetic, and if we are ever to expect a “cure ” 
the sooner the administration of insulin is begun tlie better 
the results are apt to be. In other tvords, if we allow die diab- 
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Parsnips 

Pear, fresli 

Orange juice 

Apple, raw 

Prunes, dried 

Apricots, dried 

Peaches, dried 

Huckleberries 

Cherries, fresh 

Cream of wheat 

Farina 

Grapenuts 

Ralston 

llTieatena 

Com flakes 

Rice, cooked 

Macaroni, cooked 

Spaghetti, cooked 

Noodles, cooked 

WTieaties 

Bran flakes 

Bread, white, whole wheat, rye 

Hollywood bread 

Jello 

Beans (Campbell’s) 

Chestnuts, roasted 


. ji cup 
. 1 medium 
- Icup 
. 1 medium 
. 3 
■ 

. 3 

. -§cup 
3 cup 

1| tablespoonfuls 
Ij tablespoonfuls 
6 teaspoonfuls 
11 tablespoonfuls 
l| tablespoonfuls 
i cup 

3 rounded tablespoonfuls 
3 rounded tablespoonfels 
3 rounded tablespoonfuls 
3 rounded tablespoon/uls 
j cup 
5 cup 
I sh'ce 
! { slices 
I box 
i cup 
20 


Group PV 

(10 Gm, of Protein and 20 Gm. of Fat) 

Food Size (in inches) 

Smoked ham 3 long, unde, \ thick, . . 

Liver 4 long, 3 wide, ^ thiii- . . - 

Iamb, veal, chicken, duck. . , .3 long, 3j wide, J thick. 

Lamb chop 2 small. 

Round steak 25 long, 3 udde, 1 thick. 

Sirloin 2 long, 3 wide, i thick. 

Tenderloin steak I average steak , 

Roast or corned beef 42 long, \Wde, I thick 

Pork, chops or roast 2 long, 2 wide, i thick. . . 

Kidne}' or tripe ... 2 long, 3 wide, { thick . . 

Tongue 6 slices 

Squab ■ia'-erage... ... . 

Turkey. .... -3 long, 3 mde, J thwk 

Sweetbreads. - • • * • - • long, 3 ^vide, ^ tfncK. 

Eggs 2 ‘ ' 

Bacon ^ strips (cooked cn?p). - . 

Bacon and egg 1 fgg and 2] strips bacon 

Salmon or codfish. . .2 long, 2 jnde. | . . 

Halibut or whilefish 21 long, 2 tnick. . 

Ttout or shad. - - ■ 2 long, 4 \^^dc, h 

WeakSsb, haddock, flounder. . .2 long, 2 wide, Ij thick. . . 


Sardines. 

Crab meat. 

Shri r.p, fresh ... • 

Scallops, fresh, small 
Oj-sters, Uuc point, 
fxjbster, flaked . 


6 . 

•! cup 

.S... - 

S 

.10 

. I cup. . . 


Amount of Fat 
to be Used fin 

tablespoonfuls) 


1 

2 
11 

1 

2 ' 

II 


i 

1 

1 

IJ 

1 

0 

I 

ri 

2 

1 ] 

2 

1] 

j) 

1 ) 

1! 

) 
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If s paneac is sadsfacroril}- standard^d on regnlar ins^^ 
rl-ing - more than one dose a day, he is ennded to a tnd ot 
protamine or another of the long-acting insulins as a subsu- 
tuce. It is important to remember that protamine offers no ad- 
rantasres over resular insulin beyond its requirement of fenrer 
injecdoas. As a rule, if the patient was ta^g tfeee doses or 
more of r^ular insulin a day, we continue with die same 
ffiominET dose of r^ular insulin and give SO per cent of the 
balance as protamine insulin in the evening before dinner.^ If 
the patient is taking only two doses of insulin a day, we give 
SO per cent of the total dose of insulin as protamine in the 
morning, and continue for a few dal's with die regular 
insulin (20 per cent of the dose) as a supplemental:}' injection. 
In die use of protamine insulin, it is important to remember 
that, after a period of five or ten dai-s, the nrilizadon of the 
insulin improves and the dosage mai* be ven* definitel}' re- 
duced. Qi'stalline insulin, or the solution of insulin crystals, 
faUs probabl}' half wa}' between regular and protamine insu- 
lin in its duration of action and has a de^te use in the 
patient who is allergic to insolin. 


Ir.surm ReacHea 


IMth regtiljr rnsr/J;?; the reaction occurs nsnaH}* from two 
to five hours after the injection. The siTnptoms are hunger, 
weakness, sivearing. tremor, nervousness which may progr^ 
to certain menu! symptoms of aphasia, diplopia, emotional 
instabilit}'. diScult}' in answeiing rapidly or a scanning rt'pe 
of speech which may be followed at times by unconscious- 
ness, coavnlaons, or even death. 


Reactions occurring following the use of protjjz-ne imultn 
occur from twelve to twent}'-four hours after the injection 
of the insulia-usually about eighteen hours. It is important 
to remember that in these cases the blood sugar drops slowly 
and that the patient is not very apt to have die protective 
adrenal mechanism and the usual sN-mptoms of msulin reac- 
non are absent. The s}iniptoins most frequendy found in the 
protamine insulin reaction are headache, aphada, disorienta- 
non. conv^mns and unconsciousness, men a reaction 
ocairs the blood sugar is apt to be rer}' low, posdbly even 
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etes to niii_ its course, poorly controlled, for an indefinite 
period of time, certain changes take place in the pancreas 
which are irreversible; whereas, if insulin therapy is insti- 
tuted early, or if the pancreas is “splinted” satisfactorily by 
proper diet and insulin, it tends to show a return to nonn^ 
function. 

The type of insulin employed and the method of arriving 
at initial dosages rat)'’ udth the individual case. The goal to 
strive for is to standardize the patient on the smallest possible 
number of injections of insulin a day and to fit the insulin 
therapy into his normal routine insofar as is commensurate 
udth adequate control. Ideally, it is more satisfactor)’ to 
standardize the padents on re^ar insulin and then shift to 
protamine or some of the other long-acdng insulins, although 
it is possible at times to start with protamine insulin if the 
diabetes is not parricularly severe. 

A rough method that we have used for determining the 
initial daily dose of regular irtmlln is ro place the patient on 
a maintenance diet udthout insulin for a few days, then deter- 
mine the average blood sugar reading and divide by Bve; 
this udil give the initial daily dosage of insuHn. If the dossge 
so obtained is more than 20 units, it is divided and given 
tuace a day, if more than 40 units, three times. a day, and 
more than 50 units, possibly four or five times a day. Blood 
sugar determinations are made tutice a day or urinalysis is 
done before meals and on retiring at night, and the dosage is 
adjusted depending upon the findings. It is important to r^l- 
ize that, whatever method one uses for determim'ng the inipa 
dose of insulin, the final dose for satisfactory standardization 
utU vary u'ith each case. The important thing is to have a 
satisfactory formula for calculating the initial dose. 

In the use of ■protavnne insitlin, somewhat the same formula 
may be utilized. All the protamine insulin may be gnen at 
one time, in the morning; however, if the amount to be gn cn 
is more than 50 units the balance needed to makc up the total 
requirement may be given as regular insulin. If bloo sugar 
determinations are not available the old method of giving one 
unit of insulin for each 2 gm. of glucose excrete m t 
urine in tweny-four hours may be practiced. 
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endocrine consideration of 

should be avoided if at all possible. If these mcrions occur it 
usuaUy means that some change must be made in the 
dosage or in another phase of the program of the diabenc. _ 
IvniVm i4//ergj.— There are seen, at times, panents allergic 
to insulin mho develop localized areas of itching and urricana 
which in rare instances may extend to a genei^ed umcana. 
Fortunately, these cases are rare, although it is not at all un- 
common in the use of protamine insuhn to find that localized 
su-elling at the ate of injection occurs. This uiU in inost 
instances disappear uith the continued use of the protamine. 


HYPERINSULINI'SM 


In hi'perinsulinism, the antithesis of diabetes, an excessive 
amount of insulin is produced in response to normal stimuli 
as a result of an alteration in the regulation of insulin pro- 
ducrion. Such alteration results in spontaneous h>T)oglycemia 
with characteristic simptoms which udU be discussed later. 
The entire clinical picture of h>'perinsulinism is due to over- 
acm-in* of the beta cells of the islands of Langerhans or to 
tumors of the islands, benign or malignant, made up for the 
most part of beta cells. The writings of Harris in 1924 and 
subsequently have done much to point out the condition of 
h>'perinsulinism, which is not imcommon. Most of the cases 
fall into the functional group in which symptoms are seldom 
severe enough to cause the patients to seek medical advice. It 


IS only the patients who present rather severe symptoms who 
feel it necessara- to consult a physician. 

Spontaneous hj-poglyceraia and SAmptoms of hj-perinsulin- 
ism may be due to other endociinopathy than that of the 
pancreas. The pituitar\-, thAToid, liver, a^enal and at times 
the sex glands may through alteration in hormonal balance 
produce a condition of h\-poglycemia. It is important that 
these other glands be ruled out as sources before one attrib- 
ute the picture of h>-perinsulinism to the pancreas alone. 

There ;me nvo n-pra of hyperinsulinism which are recog- 
mzed clmically One is due to actual mmor of the islands of 
Langerhans md the other is the so-called functional tvpe in 

n c t eix little alteration can be demonstrated in die islet 
structure. 
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below 40 mg. per 100 cc. It is also important to remember 
chat, in the reaction caused by regular insulin, if the padenc 
is given carbohydrate in some form an immediate return to a 
normal blood sugar level occurs and the level remains at nor- 
mal or higher. In the reaction due to protamine insulin, how- 
ever, even if we restore the blood sugar to normal by using 
some form of carbohydrate, there may still be in the body a 
large amount of insulin which as yet has not acted, and the 
patient is apt to experience a second reaction of equal or 
greater seveiit}’’. If a protamine insulin reaction occurs of 
sufScient severit}’ to cause symptoms, it is far berrer to give 
20 to 30 mg. of carbohydrate every half hour or hour for 
three or four hours until the patient has entirely recovered. 
These reactions frequently occur at night during sleep and 
the patient will have convulsions without awaking. He is 
h'kely to complain in the morning of headache and stiffness of 
the neck, the result of the convulsive seizures through the 
night. 

Reactions occurring with cryndlhie iimtlin or a solution of 
insulin crystals are closely similar ro tliose occurring with 
regular or amorphous insulin. 

Treatmevt.-^be treatment of insulin reaction of any t}'pe, 
of course, is to give the patient carbohydrate or glucose in 
some form. If, after an adequate amount is given, the paricnr 
does not react satisfactorily, it is important to loolc for other 
causes for the symptoms. The glucose can be givcrl b\' mouth 
as ginger ale, orange juice, karo s>'rup, or, if the patient is 
totally unconscious, it may be given by vein as a 50 per cent 
solution. If the patient is unconscious because of hypogly- 
cemia and intras'enous glucose is given, a very dramauc re- 
cover}^ results. If it is not feasible to use the intravenous 
route, glucose may be given by a stomach rube or a jurre 
duodenal rube introduced through the nose. Glucose or sugar 
given b}’’ rectum is not satisfactorily absorbed and is often 
without value. Ofttimes a patient who is unconscious an 
cannot ssvallow can be made sufficiently alert to permit t e 
administration of fluids by mouth by giving hypoacrmica } 

W to 15 minims of adrenalin solution. 

An insulin reaction is. at times, a s’erj^ serious matter an 



ENT>OCKrS~E COXSIDERATIOX OF THE PANCREAS 1799 


Diagnosis 

The importanr diagnostic criteria are: 

1. A losr fjsdrig blood scgar krel, usnallv- below 60 per lOD cc. 

A blood 5opr level below 50 mg. per’lOD cc. during sn sttsck 
5. The drcnKtic relief of sj-mptorus by the incraveaoi injeciion of 
glcosse 

4. The glucose tolerance test 


Bciore the glucose tolcTuTicc test is undertaken it is impor- 
tant that the patient be on a diet snficiently high in carbo- 
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Symptoms 

The symptoms of hyperinsulinism as a rule appear rather 
gradually over a period of months or years and may be ac- 
companied by remissions and acute exacerbations. Occasion- 
aUy, however, and this is particularly true in the case of 
tumors, the s}’’mptoms are rather sudden in their onset and 
progressive in their severity. The earlier and milder attacks 
usually present the symptoms of swearing, flushing, pallor, 
chilliness, hunger, epigastric pain, dizziness, weakness, ten- 
dency to syncope, palpitation and tachycardia. As these pro- 
gress it is not unusual to find psychiatric manifestations such 
as emotional instability, apprehension, disorientation, dif- 
ficulty in concentration, amnesia, mania, unconsciousness 
preceded by, at times, diplopia, thick speech and commisions. 
In extreme cases coma may result in death. As a rule these 
attacks occur early in the morning before breakfast or from 
three to four hours after eating. They at times are precip- 
itated by unusual physical activity or by an undue delay in 
meals. 

Many of these patients will complain of headache, ch’f- 
Sculty in concentration, emotional instability, personality 
change and a series of vague complaints which are poorly 
expressed, and it is small wonder that neurasthenia is a fre- 
quent diagnosis. The condition in those who have gone into 
the convulsive state has been diagnosed in many instances 
as epileps}^ A large number of these individuals have found 
out that by taking a certain amount of carbohydrate they can 
be relieved of their symptoms, and if the carbohydrate so 
chosen, as in one of our cases, is beer it is easy to understand 
why the laity might be excused for assuming the symptoms 
to be due to alcoholism. ... 

Physical examination of these patients during an attack va 1 
show a tachycardia, an increased blood pressure, flushing o 
the skin which is usually moist, tremor and accentuaaon o 
the tendon reflexes. Babinski’s sign is invariably present. 
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and probably tide over the seizures which may occiH 
through the night. If the patient is taldng mpch exercise this 
may have to be compensated for by increasmg the diet be- 
fore exercising. 

2. DRUGS.-There is no drug e.xcept adrenalin wluch has 
any effect on raismg the blood sugar, and this effect is evan- 
escent. John has suggested giving small doses of insulin be- 
fore meals to prevent the pancreas from being overstimu- 
lated, and in his hands this procedure has had good results. 
However, other investigators have not been so fortunate. 
Sedatives may help in that they cause a lessening of physicd 
exertion, thereby consennng energy and reducing the utili- 
zation of carbohydrates. 

3. Surgery.— A conservative regimen should be followed 
in all cases, whether or nor a tumor is suspected, for a suffi- 
cient length of time to determine whether it alone will im- 
prove the condition. 

If in spite of a period of medical treatment the s>’Tnptoms 
persist or become more acute and repeated sugar tolerance 
tests show a curve udth a high rise and a sudden drop in the 
blood sugar readings, the question of exploratorj' operation 
should be considered. If a tumor is found, there are few con- 
ditions in which surgerv* gives such gratifying and dramatic 
results. The technic of the surgical procedure is not in the 
province of this paper, but it is important to point out that 
unless a tumor is found partial pancreatectomy will seldom 
produce relief of symptoms. Most of these tumors are in the 
pancreas itself, although some are extrapancreatic. They 
have an orange color which is rather characteristic. 

The mortality rate of the exploratort’' operation is verj’' 
low. 
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lony is not the tj^pe seen in hyperinsulinism. The mechanism 
1 ^'hich accounts for the clinical picture and s}’'mptomatolog)' 
is due to the fact that the blood sugar will drop from normal 
or slightly elevated level to a very low level and unless this 
drop occurs the diagnosis of hyperinsulinism is ver)' difficult 
to substantiate. In making the tests it is important to earn' 
them our to the fifth or sixth hour to make sure that the drop 
will be detected. If we simply continue the test for nvo or 
three hoims we often will miss many cases of hyperinsulinism 
because at the end of the third hour the blood sugar reading 
is likely to be a little above the accepted level. 

Figure 226a shows the glucose tolerance cun'cs in nvo 
cases of pancreatic adenoma, proved at operation, which wc 
had on our sendees at the Abington and Graduate Hospitals. 

The differential diagnosis between the functional wpe of 
hyperinsulinism and that due to pancreatic adenoma is most 
important. I feel that there is no adequate test which in a 
single reading can differentiate these conditions and no 
attempt should be made to so differentiate until a patient has 
been observed over a period of time. Conservarive treatment 
should be tried in all cases before operation is considered. 

Treatment 

I. Diet.— The ideal diet is one low in carbohydrate in 
which the carboh 3 ‘drate is supplied to the patient in 3 per 
cent and 6 per cent vegetables and fruit. ITith such a diet 
absorption from the intestinal tract ndll be slow, with no 
great stimulation to the production of insulin such as obtains 
when a more concentrated carbohs’^drate diet is followed. For 
the average adult male a diet of possibly 70 to 80 gm. of 
carbohydrate, 70 to 90 gm. of protein and 100 to 150 gm. 
of fat would be the ideal. It may be necessary early in the 
treatment to supplement this diet m"rh feedings midway bc- 
uveen meals but it is important to discontinue these as soon 
as possible because they in themselves tend to precipitate 
hjTJOgljxemia by absorption of somewhat concentrated 
sugars. Many patients will have a much more comfortable 
night than othervrise if, before retiring, they take a gla^ of 
rndk to which a tablespoonful of lactose has been added. 
The laaose is more slowly converted than ordinary' sugar 
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DIAGNOSIS AND TREATMENT OF DISORDERS 
OF THE ADRENAL GLANDS 


F. D. \V. LUKENS, M.D. 


br 1940. Kepler and R\-nearson^,disaissed dise^^ of the 
adrenal glands in these pages. Since then, Thom'sr presen- 
tation of the treatment of Addison’s disease has snmmarized 
his wide experience in practical form. Recently, Kepler and 
TMllson® and Kepler and Keating^ and others®' ‘ have fully* 
reviewed the extensive literatnre on the adrenals. The present 
article will outline the recent developments in the field of 
adrenal disease with the understanding that it should be sup- 
plemented by reference to more complete reports. 

In 1S95, extracts of the adrenal medulla were found to 
raise the blood pressure but it was not until 1927 that ex- 
tracts of the adrenal cortex were prepared which would 
prolong the life of adrenalectomized animals. The first dis- 
covery led to the present knowledge of the sympathico- 
mimetic aimnes, such as adrenalin, ephedrine and benzedrine. 
The finding of active adrenal cortical extracts has been fol- 
lowed by an endless procesrion of new observations in die 
fields of chemistry, physiology and medicine. Although 
many* problems remain to be solved, it is now possible to 
offer a classification of adrenal functions which is based on 
physiological facts and to which the various climcai disorders 
can be tentatively* related. 

Table 1 indicates the chief functions of the adrenal glands 
and suggests how they may be related to clinical conditions. 
The major activity of the adrenal medulla needs no com- 
ment. but the division of adrenal cortical function into three 
types is the result of recent investigatioEs with the adrenal 
steroids. 


• P.'ofcssjT of ^^ecjc5 

Rts-^irch I nr it u -.g, Ucivcrsitj- of 


« and Director, Georse S. Cox .Medical 
Pcon^-lvsnia. 


1S05 




1S05 


disorders of the adrenal glands 

bcrrased catabolism of protein and fat and *>"8“ “ 
dycogen content of the liver and mnscles have 
to foUoxv the Dse of these substances m a^als. The) pret en 
the development of h)-poglycenua. The occurrence of ^ 
these changes emphasizes the profound influence of the 
adrenal cortex on carboh)-drace metabolism which had been 
previously demonstrated by the extirpaaon of these glands. 
Corticosterone appears as the representative of this group. 
The word “diabetogenic” refers to the laborator)- testmg of 
these compounds which increase the glycosuria of partidly 
depancreatized rats. They are not known to cause climcal 
diabetes. The work t^ particularly as devised by Ingle, has 
been of help in stud)-ing these steroids. Just as Loeb® showed 
that the defective regulation of sodium was benefited by the 
ingestion of salt, so Ingle and Lukens*® have shomi that the 
administration of glucose uill restore the animal’s capacit)^ to 
work as effectively as the in)ectioii of those hormones winch 
control glucose production. In both cases the use of the sub- 
stance-sodium or glucose— regulated by the hormone does 
much to remed)' the deficiency of hormone. 

(c) Some of the adrenal steroids have androgenic or estro- 
genic aadidt)'. although they are less potent per milligram 
than the hormones of the gonads. There are no sexual stunp- 
toms due to adrenal deficiency beyond those which are at- 
tributed to the general weakness of this condition. On the 
other hand, the excessive or abnormal secretion of adrenal 
cortical tumors is associated rvich striking sexual abnormalities. 

.Most of the adrenal steroids possess at least traces of all three 
functions (sex. metabolism, electroh-te regulation), and it is 
not possible to make a rigid qualitative distinction between 
chemical structure and function. Thom, Engle and Lewis^^ 
hat e made a detailed analy^ of these relationships. As an ex- 
ampl^ a la^e dose of desoxtxorticosterone has almost no 
metabohc effect md a metabolic hormone (Kendall’s com- 
pound h) has neghgible life maintaining acdviux It therefore 
seems pracncfl to colder the dominant functions of the ad- 
renals as outlined Mhen adrenal disease is stL^pected the 
physician should first inquire ‘vebat are the vianifestations of 
sexual, metabohc and electrolyte dysfunction in the patien! 
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T.-VBLE 1 

Ftrs'crroxs or ihe Adst.vais 


Site 

Major Actbity 


Ejects 



Pbj-sjobsical 

Qinical 

MeduHa 

STtapatboraimetic 

Epinephrine 

Pressor zetios 

Pheochms cyterrs 
N'carobhstcsa 


U'^ater and salt reg- 
ulation 

Desoijxorticos* 

terone 

LU; EuiotenaDCfi 
S>2iiua retention 

De^ci-no' *= Adi'- 
soa’s 

Cortex 

ifetabolism 

Corticosterone 

niibrtoceaic 

Vt^ork test 

1 Cushing’s^S^Tidrorr 


Sex 

Androgens 

Estn^ens 

Male and feraale sex I 
aciiWty j 

Mrillfr: (mni'a) 

. Ferunra (cea) 


CHEMISTRY AND PHYSIOLOGY 

Almost chirt}' substances obtained from the adrenal cor- 
tex have been identified chemically. They have die stcro! 
nucleus and are knoini as adreiml cortical steroids. 

(a) A number of these steroids hare the power of increas- 
ing the retention of sodium chloride and water by the body. 
The recendy sj’nthesized desoxy corticosterone acetate is 
the most potent in this respect and, in Table 1, has been 
selected to represent this funcrion. Desoxycorticosrerone is 
also the most effecrive agent for maintaining the life of 
adrenaieccomized animals. In addition, it restores renal func- 
tion, maintains a normal level of blood urea and a normal 
blood volume, thus correcting the hemoconcentrarion of ad- 
renal insufficiency and the hypotension which may be pres- 
ent. It is effective therapy for most, but not all of the si’mp- 
toms of Addison’s disease in man. Desoxycorocostcronc bv 
itself fails to prevent the occurrence of hypoglycemic epi- 
sodes, although hypoglycemia is less likely to inten-cnc in 
the patients who are able to eat a normal balanced diet be- 
cause of this treatment. 

(D) There are four compounds, characterized chemically 
by the presence of oxi'gen at carbon atom 1 1 of the sterol 
ring, which exert the metabolic efficccs of the adrenal correv. 
The broad term “metabolism” is used in Tabic 1 pending 
further knowledge of this metaboh'c activin-. At present an 
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as >Q per cent of cases. This fact, combined ^ndl improved 
creatmenp promL^es a greater life expectancy lor man} o. 

these patients. , , 

DncTiP.nj.— The diagnosis of Addison s dis^e still depends 
primanly on the obseiration of the classical s>Tnptoms— 
anorexia, nansea. Tomiiing. epigastnc distress, loss of xreight, 
pismentation. hjiiotension and occasionally h}j>ogh cemia. 
The xrriter has* been impressed with _ the fiaccidit}' Oj. die 
muscles in this condition. Palpadon ol the muscles may re- 
veal their tone to be as poor as in the late stages of a xvasdng 
fever. In n'pical cases the symptoms will be accompanied by 
an elevation of the blood urea nitrogen, a reducrion in serum 
chloride, and. if the methods are available, a low semm 
sodium and elevated serum potasrium may be found. The 
fasrins blood sugar may be normal or low. In crisis these 
changes are marked and the patient is in a state of coUapse. 

The diagnoris is not diScult when the typical S}-mptoms 
and findings are present. On the other hand, it is ver}' diffi- 
cult to establish mild adrenal insufficiency as a cause of 
vague weakness or indigestion. The following methods have 
been used in horderVwe esses: (1) The restriction of the 
dietar}' intake of sochum chloride to induce the symptoms of 
addisonian crisis. (2) The test of Cutler. Power and AMlder^ 
wluch standardizes the quantity of sodium and potassium ad- 
ministered for a period of fifty-two hours and emploi's the 
urinarv' chloride excretion as the criterion of instfeciency. 
This method is fairly accurate but requires time, care and 
special chemical anal>-ses. Both methods expose the patient 
to the danger of acute adrenal insufficiency. (3) The re- 
sponse of parients to specffic treatment. (4) The tolerance 
to the ingestion of potasaum. which has been difficult to 
conduct and interpret. 

To eliminate these d^culri^ in borderline cases 'Robin- 
son. Power and Kepleri- have developed two tests which are 
^nduemd together as follows; The dav precedins the test 

Afer <5 P.j. 1 . he does not eat or drink. At 10:30 he 
voids and _dis^rds ffie urine. All urine voided between 10-30 
P..M. md /:j0 .x-M. 3s collected, the volume of this ‘'nkht 
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The detailed study of each major adrenal function can then 
be adapted to the particular needs of the patient. 

DISEASES OF THE ADRENAL MEDULLA 

There is no recognized syndrome due to 7 md?iJJary de- 
ficiency although the pigmentation of Addiscin’s disease has 
been attnbuted to the destruction of the medulla. 

Pheochromocyfomas 

Pheochromocytomas are the usually benign tumors of the 
adrenal medulla which secrete adrenalin. Kepler and Keat- 
ing* cite 103 reported cases. The characteristic symptoms 
are paroxysms of hypertension, tachycardia, vasomotor dis- 
turbances, s%veating, nausea, headache and glycosuria. At first 
the patient may remain well between attacks, but later the 
symptomatology may become quite varied and a few in- 
stances of continuous hypertension have been reported. The 
diagnosis is difficult especially if the patient is not obsen'ed 
during an attack. Symptoms can sometimes be induced by 
pressure over the site of the rumor or by bending the body 
in various positions but such procedures are not vathout 
danger. Roentgenologic aids in diagnosis are the same as those 
used for other adrenal tumors (see Table 3) and must be 
conducted with appropriate care. The treaWient is surgical 
removal of the tumor, which is a difficult operation but 
which has been followed by recovery when successful. 

Malignanf Tumors 

N eiiroblastonia is an example of the several types of malig- 
nant tumor without endocrine activity which arise from 
medullary tissue. About 270 cases of this group of neuro- 
blastomas, sympathicoblastomas, neurocytomas and tiie like 
have been reported.'* 

ADDISON'S DISEASE (ADRENAL INSUFFICIENCY) 

Pathology .—It was formerly stared that 90 per cent of Ad- 
dison’s disease was due to tuberculosis of the adrenals. Re- 
cently evidence has been presented^ that adrenal insufficiency 
is due to primary atrophy of the adrenal cortc.x in as many 
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adequate carbohydrate ingesrion, and specie hormone 
therapv. The regimen dtU vaiy- according to the seventy of 
the disease. Thus, vuld Addison’s disease may he controlled 
bv the daily ineestion of 5 to 15 gm. of sodium chlonde 
daily. This is ^ven as 1-gm. enteric-coated tablets, wluch 
are best taken D-ith meals, or in solution if-S-} sodium 
chloride 10 gm., sodium citrate 5 gm., lemon juice 80 cc., 
susar 160 gm. uith cold water to make^ 1000 cc.). If the 
disease is inore severe a low potassium diet combined with 
salt therapv may control the symptoms. The preparation of 
this diet^'* is not unduly difficult but with the modem im- 
provements in hormone therapy it will be avoided by most 
patients. Moderately severe Addison’s disease is controlled 
bv sodium chloride treatment supplemented by hormone 
treatment at intemals. For example, the patient may remain 
in good health on 10 gm. of salt daily and 5 cc. of cortical 
hormone once a week. It requires four to six weeks of hos- 
pital observation to work out such a regimen and this care 
is necessar>* if the danger of crisis from reduced dosage is to 
be avoided. Finally, the most severe cases of the disease re- 
quire continued hormone therapy. The dose of sodium 
chloride will be adjusted to the u*pe of hormone treatment 
which includes such possibilities as the following: (1) 5 cc. 
of cortical extract twice daily with 5 to 15 gm. of sodium 
chloride; (2) 5 mg. of desoxx'corticosterone acetate in oil 
daily with not more than 5 gm. of sodium chloride dailv; 
(3) pellets of desoxycorticostcrone acetate implanted sub- 
cutaneously. Pellets are not yet on the market but Thom 
has found them satisfactorx*. 

The treatment of addisonian crisis must be initiated 
promptly, avoiding all unnecessary manipulations of the 
pati^ who is in collapse. In Table 2 the procedure advised 
by Thom= has been abstracted and requires onlv the re- 
mnder that each patient will react differently. For example, 
if cnsis has been precipitated by an acute infection, it is pos- 
sible that after recoverx^ from the infection final m^- 
tcriance on salt therapy alone will be possible. 

Effects or OvERTRE-ATMUNT.-W-hen sodium chloride 

,s usri. edm, ha, been observed, although the gasSj 
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iinne is measured and it is saved for chemical an 3 J)'as 
shoidd that be necessary. At 8:30 a.m. the patient voids (if 
possible) and discards the unne. Immediately after this he is 
given 20 cc.^ of water per kilogram of body weight within 
forty-five minutes. He then voids hourly for four hours. 
i.e., at 9;30, 10;30 and 11:30 A.^z. and at 12:30 p..ai. The 
volume of each hourly specimen'is measured and the largest 
of the four specimens is the “volume of day urine” used in 
subsequent calculations. At 11:30 or 12:30 blood is taken 
for chemical analysis of the plasma if this appears indicated 
by the results already obtained from the diuresis test. It has 
been fotind that if the vobivie of slight urine is less than the 
volume of urine voided at any one hour during the morning, 
the patient does not have Addison's disease. This has been 
true of all cases studied. If, hov'ever, the \mlume of the nigltt 
urine is greater than the volume voided during any single 
morning hour, the patient may or may not have Addison’s 
disease and the second procedure become necessar>'. 

The second part of the test includes the determinarion 
of the following ratio calculated from the four chemical 
analyses: 


Urea in night urine 
Urea in plasma 


X 


Chloride in plasma 
Chloride in night 
urine 


X 


Vo l. of day urine fee.) 
Vol. of m'cht urine (cc.) 


In calculating this ratio the concentrations of urea and 
chloride must be e.vpressed in the same unit (e.g., mg. per 
1 00 cc.) throughout the equation. In nearly all instances in 
which the value for A is 25 or less the padent has Addison s 
disease. Values for A of more than 30 indicate the absence 
of Addison’s disease. This test is abnormal in the presence of 
nephritis which should be excluded by the general clinical 
picture. The value of this new procedure in general practice 
has not yet been established. 


Treafmenf of Addison's Disease 

The goal of treatment in adrenal insufficiency is the main- 
tenance of the padent in good health by means of the proper 
combination of sodium chloride therapy, low potassium diet. 
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adequate carbohydrate ingesrion, and specific homone 

i • -11 ♦-<-» vKo cf^v’pmtV At 



ulc uiiciiirt,- i iivw, — ^1' ’Ll 

bv the dailv ineestion of 5 to 15 gm. of sodiM chloride 
daily. This is given as 1-gm. entenc-coated tablets, whicU 
are best taken ■n-ith meals, or in solution {f-S-s sodium 
chloride 10 gm., sodium citrate 5 gm., lemon juice 80 c^, 
sugar 160 gm. tvith cold mater to make 1000 cc.). If the 
disease is more severe a lorn potassium diet combined tnth 
salt therapv may control the symptoms. The preparanon of 
this diet^^ is not nnduly difiicuk but ivith the modem im- 
provements in hormone therapy it mill be avoided by most 
patients. Moderately severe Addison's disease is controlled 
by sodium chloride treatment supplemented by hormone 
treatment at intervals. For example, the patient may remain 
in good health on 10 gm. of salt daily and 5 cc. of coracal 
hormone once a meek. It requires four to six meeks of hos- 
pital observation to mork out such a regimen and this care 
is necessars' if the danger of crisis from reduced dosage is to 
be avoided. Finally, the most severe cases of the disease re- 
quire continued hormone therapy. The dose of sodium 
chloride mill be adjusted to the txqie of hormone treatment 
mhich includes such possibilities as the follouring: (1) 5 cc. 
of corrical extract twice daily r\uth 5 to 15 gm, of sodium 
chloride; (2) 5 mg. of desoxj'corticosterone acetate in oil 
daily with not more than 5 gm. of sodium chloride daily-, 
(3) pellets of desoxx'corricostcrone acetate implanted sub- 
cutaneously. Pellets are not yet on the market but Thom 
has found them satisfactoiy*. 

The treatment of addisonian crisis must be initiated 
promptly, avoiding all unnecessar)’’ manipulations of the 
patienc mho is in collapse. In Table 2 the procedure adtrised 
Thom' has been abstracted and requires only the re- 
minder rhar each patient uill react differently. For example, 
u cnsis has been precipitated by an acute infection, it is pos- 
sible that after recover}^ from the infection final main- 
tCMnce on salt therapy alone -niil be possible. 

Lffects OF OvERTREMxjEXT.-IMien sodium chloride 

alone is used, edema has been observed, although the gastro- 
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urine” is measured and it is sailed for chemical analysis 
should that be necessa^ 5 ^ At 8:30 A.M. the parient voids (if 
possible) and discards the urine. Immediately after this he is 
given 20 cc. of water per kilogram of body weight within 
forty-five minutes. He then voids hourly for four hours. 
i.e., at 9:30, 10:30 and 11:30 a.m. and at 12:30 p.m. The 
volume of each hourly specimen'is measured and the larg^ 
of the four specimens is the “volume of day urine” used in 
subsequent cdculations. At 11:30 or 12:30 blood is taken 
for chemical analysis of the plasma if this appears indicated 
by the results already obtained from the diuresis test. It hjs 
been found that if the vohnne of night urine is less thsn the 
volume of urine voided at any one hour during the morning, 
tJoe pjtietrt does not have Addison’s disease. This has been 
true of all cases studied. If, hott'ever, the volume of the night 
urine is greater than the volume voided during any fingle 
morning hour, the patient may or may nor have Addisons 
disease and the second procedure become necessary. 

The second part of the test includes the determinanon 
of the foUossung ratio calculated from the four cherrucal 
analyses: 

Urea in night urine Oiloride in pl asma ^ VoK^fdayynneJ^ 
~ Urea in plasma Chloride in night \''ol. of night urine (cc. 

urine 


In calculating this ratio the concentrarions of urea and 
chloride must be expressed in the same umt (e.g, ^ 

100 cc.) throughout the equation. In nearly all >nst.anc 
which the value for A is 25 or less the paoenr has Addison 
disease, ^'alues for A of more than 30 inicate the absence 
of Addison’s disease. This test is abnormal m the , 

nephritis which should be excluded by the 
picture. The value of this new procedure m general pracnc 

has not yet been established. 


Treafmenf of Addison s Disease ^ ^ 

The goal of treatment in adrenal insufiiciency is ^ 
tenance'of the parient in good health by J 

combination of sodium chlonde therap), lov pot^o 
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oil in which it is dissolved is an -oncommon dimculty e^v 
avoided by the tise of another solvent. EdeiKJ raa\ follow 
overdosaffc of this hormone espedaiiy if large amonnts of 
salt are iven with it. This demands a reduction of the do^ 
of salt or of hormone, but if both are reduced together crisis 
may be predpicaced. Some increase in the size of the heart 
is Ae rule in response to treatment which increases blood 
volume. Cardiac distress and occasionally pulmona^* edema 
mav occur pamcnlarly in the presence of pre&dsTang heart 
disease. Hypertension may develop and is controlled by ad- 
justing the dose of hormone or sodium chloride. It is pos- 
able to produce a low serum potasanm and vrjsculsr y:e:ik- 
ness from desorycorricosterone and the potassium intahe 
should not be restricted when this drug is given. Hypogly- 
cenis is not prevented by treatment rvith desovycorricos- 
cerone alone. It is espedaiiy likely to occur when acute in- 
fections or gastro-intestinal disturbances increase the require- 
ment or interfere with the intake of carbohydrate. 


ADRENAL CORTtCAL TUMORS AND RELATED 
DISORDERS 

The clinical signs of h}"perp]asia or hA'perfunction of the 
adrenal cortex vary widely. There are udenornjs which pro- 
duce no endocrine SATnproms and which are only discovered 
as inddental findings at autopsA*. The jdrenogenhjJ syn- 
dron:e or adrenjJ Hrilis??: is a (hsorder of the sex characteris- 
tics conasting of the following abnormalities: In children 
there is male or female sexual precodr.', a rare condition as 
only fort}- cases in girls and seventeen in boA-s hare been re- 
ported.'*- In young women there are hirsutism of varA-ing de- 
gree, amenorrhea, deepening of the voice, enlargement of 
the clitom, acne and masculine bodily contour and muscu- 
lature. Finally there is the extensive disturbance of metabo- 
usm seen in Cushngs syndroy?:?. Although its pathogenesis 
K not fully understood, ^ condition has been included in 
Table 1. subject to question, because there is adrenal hA-uer- 
plasia or rumor regardless of whether or not there is a tumor 
of some other endocrae gland. Betu-een these dkrinct en- 
tiaes an endless A-anet}- of sA-mprom-compIexes are met 
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TABLE 2 


Teeatmekt or Adeexal Ceisis 


(Condensed from Thom*) 


Day 


Medication 


1st 

Warm Bed 

1000 cc. 1.5% A'aCl 

1000 cc. 59c glucose 

25 cc. adrenal cortical e-xtract 
0.5 cc. epinephrine subcutanec 
25 cc. cortici e.xtract subcutai 
25 mg. desosj-corticosterone a< 
(acts 24 hours). 

In second 12 hours; 

500-1000 cc. normal saline \ 
500-1000 cc. 5% glucose / 

Intravenously: Begun at once. 

lusly — if blood pressure below 70. 
neously (acts 2-^ hours). 

:etate in oil intramuscularly in dirided doses 

Intravenously 

2nd 

5 cc. cortical extract evety 4 to 6 hours. 

15 mg. deso.x}’corticosterone acetate in oil — single intramuscular injection. 

Begin liquid diet; if not tolerated repeat intravenous saline and glucose. 

3rd 

5 cc. cortical e.xtr3Ct twice during day. 

10 mg. desoxj'corticosterone acetate in oil. 

If fluids and soft diet not tolerated, repeat intravenous infusions of glucose 
and saline. 

4th 

3 to 6 gm. sodium chloride (1 gro. enteric-coated tablets) bj' mouth. 

10 gm. desoxjTtitticosterone acetate in oil. 

5th 

6 gm. sodium chloride daily. . • 

2-5 gm. desoxjxorticosterone acetate in oil daily as required to mainiaj 
body weight. 


If at any time edema appears, reduce the amount of salt or 
terone acetate. If hj'pogl 3 -cenua occurs during conrolcsccnce resume co 
extract 5-10 cc. eveo' 4 to 6 hours. 


intestinal irritation from large doses or an increase in t c 
severin' of the disease commonly leads to anore.ria, nausea 
and vomiting before edema appears. No sjTuptoms of over- 
dosaee have been observed from cortical extract. According 
to Thom and associates” this is because e^ct contains a 
normal proportion, or balanced composition, of 
which cause not only the retention of sodium but also t 
excretion of sodium, as well as regulation of metabousm. 

When desoxA'corticosterone is used, a number of comp - 
cations may be encountered. A local reaction to the sesame 
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which cannot be explained by morbid anatomical chanfcs. 
Thus, the obese, slightly hirsute, hypertensive woman who 
develops diabetes after the menopause (amenorrhea) pre- 
sents many of the abnormalities included in the rare S)'n- 
i^ome of Cushing. Sometimes it requires the physician’s best 
judgment to save these people from time-consuming endo- 
crine studies; sometimes it takes all of his acuity to iagnose 
the uncommon endocrine disorder. From the literarurc and 
from his experience the writer has arranged the differential 
diagnosis of adrenal cortical tumors in outline form. This is 
done in Table 3 concerning which the following facts should 
be noted. 

Cushing’s sjmdrome is distinguished from Cushing’s dis- 
ease which is the sjmdrome associated m’th basophile ade- 
noma of the pituitary gland. The sjmproms of adrenal 
hyperfunction of all types are based on the analysis of fifty- 
five proved cases by Lukens, Flippin and Thigpen.*' Minor 
symptoms and findings have been excluded and the reader 
will be aware of this abbreviation. The w'riter is indebted to 
Dr. E. P. Pendergrass for recommending the roentgenologic 
procedures that are most helpful. Finally all of the investiga- 
tions listed in Table 3 do not have to be carried out in order 
to decide on the course of action in a single patient. This is 
illustrated by the abstracts of two case histories. 


CusE I.— An eightecn-year-old girl who had developed hirsTirism four 
years previously was admitxed with e.\treme virilism. She had never men- 
struated, had only masculine breasts, and all the other signs of vinlism. 
Roentgenograms of the skull and chest were normal; that of the pelns 
showed complete union of epiphvses indicating a bone age of nvcnt}'-onc 
years or more. Perirenal air injection combined 'vith body section roent- 
genography gave no definite evidence of adrenal enlargement. Nevertne- 
fess, her symptoms were so distressing that she agreed to cvplomnon o 
the adrenals. Bilateral h)-perplasia of 5ic adrenals xvas found, and except 
for biopsv no resection of the glands was attempted. At a previous pehne 
laparotomy atresia of the ovaries had been found so tliat, after the 
sion of adrenal tumor, gonadotropic therapy svas recommended but e 
parient could nor be foUosvcd to ascertain whether this was done. 

CssE II.— A woman, aged thirtv' years, was admitted to 
with the fully developed picture of Cushing’s ssmdrome. including 
pathognomonic striae, of three months’ duration. Roentgenograms o 
sk-uU shosved a normal sella and demineralization of the bone, re ' 
amination was negative eaccluding gross ovarian tumor. Roentgenograms 
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of the chest revealed multiple metastatic nodules in the lungs. This early 
e.TOnsive pulmonary metastasis pointed to a mah'gnanc adrenal tumor as 
the cause of the endocrinopathy. No further studies were attempted and 
the diagnosis was confirmed at autopsy' three months later. 


Treatment of Adrenal Tumor 

The treatment of adrenal tumor is surreal rmovil if 
metastasis has not taken place. Brilliant results have followed 
the excision of adenomas causing adrenal virilism. No such 
recoveries have been reported for Cushing’s s>mdrome, and 
the surgical treatment of adrenal h>T)erplasia remains unsatis- 
factory although a fetv instances of some improvement fol- 
lowng partial adrenalectomy have been recorded. The 
hazards of adrenal surgery'’ have been pointed out by several 


clinics.'*’ , 

Fiticitary irradiation has been of value in some cases of 
Cushing’s disease and should always be given a trial ■when 
the syndrome is present. All too frequendy it fails to cause 


improvement. 

"W^ith virilism, atresia of the ovaries has frequendy been 
found, and when there is no adrenal tumor gonadotropic 
howione therapy would seem worth a trial. Unfortunately 
there is no potent pituitary gonadotropin available; that from 
mare’s serum is untried, and the gonadotropins frpm^ preg 
nancy urine have not proved beneficial. The confhcmg re- 
ports on estrogenic treatment permit no conclusion. 
terone has been used in Cushing’s syndrome with ene 


in some cases and failure in others. r j <,1 

In conclusion, it appears that_ the treatment of adrenar 
hyperfunction is surgical or palliative, the latter bemg 
rected by the physician’s ingenuity and judgment. 
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diagnosis and treatment of ovarian tumors 

PRESENTING ENDOCRINE MANIFESTATIONS* 

LEWJS C. SCHEFFEY, M.D^ F.A.C.S.^ 

Whek one considers the basic pathologic conthuons of 
the ovan' that may be responsible for certain pelvic and §^" 
eral sv-mptoms it is essential to determine as soon p possible 
whether or not the enlargement is non-neoplasoc (ph)*a- 
olosic) or neoplastic in character. This is not alwaj'S^ eas) , 
but the problem is somewhat simplified by remembering at 
the outset that ovarian neoplasms presenting endocrine mani- 
festations are far less common than are ovarian enlargements 
or abnormalities associated with functional or organic dis- 
turbances. Wth this general premise in mind, we can first 
discuss the diagnosis in a general way, emphasizing later the 
detailed points of differentiation and the variation in treat- 
ment tvith respect to the groups mentioned. 


DIAGNOSIS 


Undoubtedly ovarian enlargements, vaiyfing in character 
and size, are present many times -without giving rise to any 
s}-mptomarolog>' -whatsoever. This is particularly true of 
those that may be regarded as functional or physiologic, but 
it is also true that such lesions may present a verj' definite 
train of s>-mproms under the var\-ing conditions of their oc- 
cuwence. On the other hand, while neoplastic gro-wths may 
fail to produce any disturbance for some time, sooner or 
later their presence will provoke attention. Annoyance to 
the patient usually invites invesrigadon, but the ovarian ab- 
normality, regardl^ of its character, may be discovered 
accidentally in the course of a routine phyacal examination. 

In any event it is of primar}* importance to secure a con- 
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The former mav be single or mnldple in tj-pe, while the 

Istter sxe solitsxv. ^ ^ 

\ sincrle grsafian folHcie qrr. is sometimes spoken of as 
hydrops jolliciili. It varies in size, is thin walled and projects 
hom the surface of the ovary. The content is serous or sero- 
sansnineous and grossly it may be dificult to teU whether or 
not it is a maturing graafian foUicle, a cystic corpus Inteum 
or a persistent abnormality resulting from either. Again we 
mav find multiple small cysts presenr, so-called retentioTt 
cysts, resulunu perhaps from follicular atresia, and the desig- 
nation cystic ^degeneration of the ovary may well be applied 
to such a leson. compatible too with the freouently used 
term, polycystic ovary. Fibrosis of the cortex may accom- 
panv ihese cystic changes. InSammatort' changes incident to 
pelvic infection, congestion associated with uterine displace- 
ments or ovarian prolapse, and hormonal dysfuncrion. either 
alone or in combination, are the factors probably responsible 
for. or an accompaniment of, the development of these non- 
neoplastic tumors. Unfortunately, they cannot always be 
dearly difierenriated. no matter how carefully one considers 
all the attending circumstances. 

The symptoms complained of are to some extent depend- 
ent upon the predominant srimnlus, and the diagnosis rests 
upon their interpretation combined with the physical find- 
ings. For that reason it might be well to describe nmical 
clinical types that may be encountered, with accompanyins 
comment relarive to treatment, emphasizing parricularlv 
those instances in which associated endocrine manifestations 
of a_ functional nature occur. In general, such patients with 
cysric ovarian changes fall into one of the two groups: 

i. Those in whom excessive or irregular uterine bleedins 
o-cnm with or without associated lower abdominal pain of 
\ 21} mg character. Such S}'mptoms xisuallv occur in the 'Sec- 
ond and third decades of life, but they ^y also be pr^rat 
in women or menopausal aue. 

Ttiose b whom amraorrhea or scantv menstruation, 
vnm or without peine feress. are the principal complaints! 

^omen are almost mvariably the ones who are 
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CISC, accurate history. Since some aberration of menstrua- 
tion, accompanied by pelvic distress of varying character, 
IS the symptom most often complained of, it is essendal to 
know particularly when the menarche was established, what 
has been the subsequent menstrual habit of the individual, 
when any alteration has occurred, and its possible reladon to 
pregnancy. Pain, of course, may be either a manifestation of 
the abnormality itself or it may be the result of, or dependent 
upon an associated pelvic disorder. Hence the reladon of 
pain to the menstrual cycle, or its independence of the latter, 
together with the character of the distress, must be carefully 
ascertained. Symptoms apart from the pelvis may likewise 
have a definite bearing on the diagnosis. 

Exa7mnatio7i must not be limited to the pelvis. Very often 
important clues are revealed by a meticulous sun'^ey of the 
entire body. Basing a diagnosis on a single examination, par- 
ticularly of the pelvis, is unwise, for repetition of the initial 
consultation may be very revealing and avoid the embarrass- 
ment that sometimes results from a “snap” diagnosis. A post- 
menstrual examination, for instance, may yield quite different 
information from that secured immediately before the flow 
has begun. Remember, too, that the bowels and bladder 
should be well emptied prior to bimanual palpation of the 
pelvic organs. Accurate e-xamination is truly essential m 
differentiating organic disease from functional manifestations. 

Laboratory tests are not always essential, but the simpler 
ones, such as urinalysis, blood count and a basal metabolic 
estimation, are often helpful. Puzzling cases will demand 
more intricate study, including x-rays, hormonal determina- 
tions of blood and urine, and diagnostic curettage. In most 
instances, however, these more elaborate procedures arc not 
needed, but should they be indicated the patient can usually 
be sent to an institution where these means of investigauon 
are more readily accessible. 

NON-NEOPLASTIC TUMORS 

Cystic enlargements of the ovary may occur as the result 
of physiologic abnormality incident to the devclopwcnc or 
retrocession of the graafian follicle or the corpus lutcum. 
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\^Tien the patient is a young child or turginal adolescent, t e 
vauina and cen'bc can be competendy obser\'ed through a 
Kellv cystoscope of relatively small cahber, and an accompany- 
insi binianual rectal examination tvill generally sufhce to deter- 
mine the status of die fundus and adnexa. In older patients 
the problem is less difficult, and organic disease can be ex- 
cluded radier readily if one is thorough in his approach. 

The important finding is that of an ovuriciji enlavgement. 
This may be unilateral or bilateral. The difficult5% of course, 
is to deade whether the ci*stically enlarged ovary represents 
a new growtii or whetlier it is merely representative of a 
physiologic misdemeanor. In die latter instance the enlarge- 
ment is not exceptional, the ovary usually being no larger 
than a lime or an average-sized lemon. It is freeh' movable, 
unless adherent because of organic disease, or perhaps it is 
prolapsed. ScnsitiiTty generally accompanies paljiation. A 
neoplastic enlargement, on the otlier hand, is more likely to 
be larger and persists. Repetition of die examination during a 
period of obsenMtion is most helpful in determining the true 
nature of the lesion, for the follicle cyst changes in size from 
rime to time, a propertj’’ not exhibited by neoplasms. 

Having determined to die best of one’s ability that the cj’^t 


is not a true new growth, the basic principle of treatment 
sliould be expectancy, for the s}Tnptomatology presented may 
not necessarily be the result of die follicle cyst. In rare in- 
stances the manipulation incident to the examination might 
result in altering the character of die follicle cyst, perhaps 
causing it to rupture, and the menstrual cycle, if disturbed, 
may again become properly spaced. If any accompanying 
bleeding is not excessive, and the general condition has' not 
been appreciably affected, reassurance alone may be excellent 
therapy. This is particularly true of those cases occurrino- at 
puberty, resulting very often from var>'ing degrees of '’en- 
dometrial hyperplasia, which in itself is usually'’ self-limited 
as complete feminine development is approached. 

Nawrally anemia and fatigue must be appropri^elv treated 
Midi ferruginous tonics, adequate rest and diet, fortified Math 
appropriate vitamin therapy if indicated. In die more severe 
cases where the presence of the cystic ovan' is thouerht to 
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These ciiru’cal groups will now be discussed in proper se- 
quence, with the avoidance of unnecessary repetition, 

1. NON-NEOPLASTIC CYSTS ASSOCIATED WITH EXCESSIVE 
OR IRREGULAR UTERINE BLEEDING 

Most frequently patients with this type of tumor, usually 
a -follicle cyst, are either adolescent girls or younger women 
in the twenties. The latter may be single, or if married preg- 
nancy may not have occurred. On the other hand, patients 
vdth such symptoms may be in the menopausal epoch. Prior 
to the initiation of their complaint, the menstrual periods 
may have been quite regular and normal in amount, but more 
often irregularities of minor degree have been noted. The 
onset of menstruation may have been relatively late, and 
usually'’ some degree of dy'smenorrhea has been present. Not 
infrequently a mucoid vaginal discharge may also have oc- 
curred as the result of a congenital et'ersion and erosion of 
the ceiT'ical mucosa. 

The bleeding may' be in the nature of a well-defined men- 
orrhagia, or it nu'ght be a long-drawm-out affair having fol- 
lowed a period of amenorrhea, as is so often seen in en- 
dometrial hyperplasia. In some instances periods of prolonged 
bleeding can follow one another \rith but short intcn’als of 
respite. Dy^smenorrhea may be present, either combined ’with 
or independent of pelvic ^'stress, varying in character, loca- 
tion and relation to menstruation or irregular bleeding. 

Inter\'al headaches, gastro-intestinal disturbances, and either 
diarrhea or constipation may' accompany the condition. 

Examination should be directed primarily toward the dis- 
covery of abnormal constitutional factors. Any deviation 
from the normal weight should be noted, and the presence 
or absence of fever ascertained. A systematic survey with 
particular attention to the condition of the thynoid, heart ana 
lungs for evidence of abnormality is essential. If anemia v 
evident or suspected, a blood count should not be ncglectc 
with blood pressure and urinalysis as a matter of record. 

Pelvic examination must be thorough, beginning with in- 
spection of the e.vtemal genitalia, risualization of the vagina 
and cervLv and bimanual palpation of the fundus and a nexa. 
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funcriond blcedlnsr or it mav be mdependent of it; it 
time ot Ac bleeding or be present dnrmg rntervals ^ 

Tbe latter pbenomemon is not uncommoriv complied of b% 
who have perfeedv respilar and nomal periods, m which event it is Arm 
spoben of as ‘'mircelsdimerz.” Rarely a_ bloody discharge accompanie it. 
The explanation of this phenomenon is not dear. Here again, rest mW 
reassurance, xviA mild sedative prescripdans relieve most pauents promptly 
unless an organic condition has been overlooted. Hot saline therapeutic 
douches are comforting (a reaspoonful of silc to 2 quarts of hot wattj. 
repeated Aree ot four times over a period of an hour, and adniinisterea in 
Ae recumbent poation). If a reasonable iri.il of Aese palliative measuTK 
15 not successful, one had better loot again for an undiscovered organic 
cause— pelvic inflammation, endometiioas, or neoplasm, luAer Aan to 
persist in Ae Aapnoris of cx'stic ovary. Sometimes a uterine rttxodisplace- 
menr, wiA accompanying ovarian prolajtfe and cystic changes, resulting 
in subsequent circulator;' derarurement has not been given snfScient con- 
sideration. and its proper correction may ultimately relieve Ae p.irienr. 

In Ae married, nulliparous woman, such a situation may litcivise be re- 
sponsible for dvspareunia and srerilin', requiring eventual operative inter- 
ference, One must alwav's bear in mind Ae po,ssibilit\' of spontaneous 
tupniie of a follide ci-sr iriA accompandng intra-.abdominal bleeding. 

It is not nirc to hare hemorrhage of sufSdent magnirode to necessitate 
surgical intervention, and u.sually such a dedsion is made because a rup- 
tured rubai pregnancy or tubal abortion is suspected. 

2. NON-NEOPtASTlC CYSTS ASSOCIATED WITH ABSENT OR 
SCANTY MENSTRUATION 

Existing much less commonly is the association of a ct'stic 
ovary tvidi absent or scant}' menstruation. This stTidrome is 
in definite contrast svith tliat just mentioned in relation to 
follicle cysts, for here tve have a ct'stic or perasrent corpus 
luteum as the probable causative factor. As previously stated, 
tlicse corpr/s luiaw} cysts may be difficult to diffi^ndace 
from a matunng graafian follicle ct'st. They vars* in dze, 
appe.ar as cleyarions on the cortex of the ovary, but are more 
often yellowish in color with a mdier irregular membnme, A 
young Avoman, who previously exhibiced' normal menstrual 
function, may gradually note longer inten-als between hex 
penods, and die latter may become more scann* in addirion 
unul cessation finally occurs. On the other hand, amenorrhea 
ma\ develop rather suddenly. Frequendv, there is accom- 
panying soreness of the bre;ists, and pelvic distress of varsdne; 
diaracccr may be complained of. but generaUv to a Kss^ 
degree tli^ is the with foffide ci-sts. SteriUn- is a fre- 
quent problem in this group of padents. 
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be associated tidth functional uterine bleeding of some mag- 
nitude, blood transfusion should not be ignored and curettase 
may be helpful for a while at least. 

Hormonal therapy is likely to prove disappointing, as it is 
by no means standard in its therapeutic application. One can 
employ these preparations in adolescents and younger tvomen 
when a self-limited effect seems lacking, before resorting to 
curettage. Any major surgical procedure such as ovarian re- 
section or oophorectomy, for purely functional bleeding and 
irradiation as well, should most certainly be avoided in the 
younger age groups. Meddlesome surgerj’’ for an uncompli- 
cated, purely cystic ovarv’- or ovaries U'ill almost always prove 
inefFecrive and is verv* Irkelj- to be foUoumd by conrinnance 
or recurrence of the sj-mproms pretdously complained of. 
Chorionic gonadotropins, 100 to 500 units daily may be used 
hj-podermically in an attempt to limit the bleeding. Proges- 
terone, 1 to 5 mg. daily has also been suggested. Testosterone 
propionate, 10 to 25 mg., two to three times weekly is also 
employed, but the tendencv' toward masculinization, k- 
pecially with larger dosage makes it less desirable. Thyroid 
extract, carefully controlled, in a dosage of Vi to I grain 
daily is helpful in some instances, but its use had better be 
checked with basal metabolic escimarions. LitgoF s solution, 1 
to 5 minims three times daily, may also be tried vith caution 
in some instances. 

M’hen, however, we are dealing with older patients, es- 
pecially with those of menopausal age, it is far better to em- 
ploy either surgery or irradiation writh radium to control ab- 
normal bleeding sjTuptoms that are thought to be associated 
\tdth the cystic ovar)*. Hormonal therapy has no necessary or 
secure application in the abnormal bleeding of menopausal 
axomen. for its rise may mask the presence of undiscovered 
malignancy. Presen'arion of the chiid-bearing function no 
loneer dictates consen'ation and surgejy or radium can be 
resorted to as indicated with reasonable prospects of success. 


CoTurol of Piir..-Pun may accompany the cj-siic ovaty, cither as dy- 
mcnorrhea or as an inrcnniricnt pelvic distress, uzuJareraJ or V'd'fV, 
character. Too often pain is djasmosed as •'chronic appe.ndtcitis T' 
unnecessarv appendectomy foUou's. accompanied nor Fj, 

destruedre ovarian surgerj'- Discomfort of tiiis sort can be 
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chorioncpithdioma that places ^tese stitictures wdim the realm of 
pi: 


NEOPLASTIC TUMORS 

We now approach a discussion of true neoplastic tumore 
of the OTar\- associated wth endocrine mamfestarions. In 
senerai. most ovarian new wrowtlts are not accompanied b} 
so sisnificant a syndrome. IMiether benign or malignant, 
c^'Stic or solid, it is usually enlargement of the abdomen, with 
associ.ired p.un and gastro-intestm'.tI symptoms that malces 
the patient conscious of an abdominal or pelvic abnormality*. 
Menstrual disturbances, or irregular uterine bleeding. :tre apt 
to be lacking except in the presence of complicating pelvic 
disctLse. 

It has already been stated that the most difncult matter is 
to decide whether or not the owrrian enlargement present is 
neoplastic, -.md the way in which such a decision can usually 
be re.ichcd has likewise been stressed. Wdien tlie bistort* and 
an adequate examination convince one tliat tire enlargement 
is neoplastic and not physiologic or functional, it is well to 
remember which wwiedes of the former are more commonly 
encountered. IVidi this thought in mind, we may first men- 
tion <7iicnocystamj (or cj'swdenoma), pseudomucinous or 
serous, and simple or papillars* in character. Endometrh! cysts 
(so-cdled "cliocolate cj-sts") are rather commonly obser\-ed. 
somedmes as p.m and parcel of a diffuse pelvic endometriosis. 
Next we meet rvidi cjrchwmj of various patterns, and less 
frequendy widi fcrafoj;;.i (cystic and solid), fhroytij and 
S7Tcom.7. \Mule it cinnot be denied diat unusual endocrine 
m.mifcstations may somedmes be associated tvith the neo- 
plasms mentioned, it is entirely possible dtat such a finding 
m.t\ be coincidental except in certain rare instances, as mav 
occasionally occur with teratoma and s,wcoma. Occasionalh* 
a teratoma may contain sufficient chtToid tissue to give rise 
to h>*pcrthyroiffism; sarcomata have been known to produce 
.ibnoimal endoenne mauifesradons in infants and voun^ ffirls 
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Symptoms of this sort generally result in rather prompt 
examination, and the detection of the ovarian enlargement, 
"^e possibilit)' of ectopic gestation may be so strongly con- 
sidered that immediate laparotom}* is deemed advisable. If 
such a procedure is earned out in a doubtful case, vei^’^ careful 
surgical judgment is essential when the pelvis is e.xposed and 
no ectopic gestation is found. The ovarian enlargement might 
be a cystic corpus luteum, the removal of which would ter- 
minate an earl\^ intra-uterine pregnancy, while resecrion of a 
co:^us luteum cyst, to the contrar}*, nu’ght well have a bene- 
ficial effect. 

Often, however, the discover},’’ of a possible corpus luteum 
cyst -uill permit of further observation and stud\'. The bio- 
logic test for pregnane}' and the blood count are obviously 
helpful. Evaluation of possible constiturional and endocrine 
disturbance is essential, for not infrequend}' h}'pothyroidism 
of var}'iug degree, uith or uichout associated obesit}', is the 
source of trouble which might be blamed on a possible corpus 
luteum or follicle c}'st. In an event of this sort surger}' would 
be ill-advised, and carefully regulated thyroid therapy unth 
general measures might be productive of better results. Again 
we must not forget that self-limitarion may be the ans^ver 
to the difficult}*. Estrogenic hormonal therapy, both natural 
and s}'ntheric, is purel}* substitutional in character and the 
use of gonadotropic preparations for activarion has given nse 
to numerous controversial and contradictor}' reports, as has 
recommended x-ra\' therapy. Surgery is onl}' justifiable after 
a relarivel}' long period of obsenmnon. with thoughtful con- 
sideration of the age of the parienr the problem of ferrilit}' 
and the possibilit}* ffiat the ovarian enlargement is neoplasnc. 
If and when operative interference is decided upon, it should 
be limited to e.xcision of the c}’se if a new growth can be 
excluded, and the patient should be made aware of the fact 
that a similar conffirion might conceivabh' arise again at a 
later dare. 

For eompieteness, suention should be cailcd to the occurrence 
to-ailed cowpozivJ theca lutein cytts of the overs' that arc 
with hvdatiform mole and chorioncpiihclioma. The phvsiolopc 
ment of these csTcic ovarian cnlaigemcnts is dependent upo.n 
production of chorionic gonadotropic hormone that these romo.-c p.i 
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doce. Tht KCQsnirion of this type of ^ is dependent 
of ^ch rel^ritJv rare uterine lesions. The regression of ^ of 
-:kr depends upon the response of the p^aiy neoplasm “ 

;SLen?. It is onlv metastatic spread to the o^es m a panent ^ 
d^rionepithelioma that places these structnres tnthm the realm of neo- 
plastic tumors. 


NEOPLASTIC TUMORS 

We notr approach a discussaon of true neoplasoc tumors 
of the ovary associated with endocrine manifestatioiis. In 
general, most ovarian new grornhs are not accompaiued bv 
so significant a studrome. Whether benign, or malignant, 
cvstic or solid, it is usually enlargement of the abdomen, ■ndth 
associated pain and gastro-mcesdnal svTnptoms that makes 
the patient conscious of an abdominal or pelvic abnonnalit)’'. 
.Menstrual disturbances, or irregular uterine bleeding, are apt 
to be lacldng except in the presence of complicating pelvic 
disease. 

It has already been stated that the most difficult matter is 
to decide whether or not the ovarian enlargement present is 
neoplastic, and the way in which such a decision can usually 
be reached has likev,-ise been stressed. 'i'iTien the history' and 
an adequate examination convince one that the enlargement 
is neoplastic and not physiologic or functional, it is well to 
remember which varieties of the former are more commonly 
encountered. Mich this thought in mind, we may* first men- 
tion adcnocynojiu (or cystadenoma), pseudomucinous or 
serous, and simple or papillary in character. Endovietrial cysts 
(so-called "chocolate cysts"’) are rather commonly observed, 
sometimes as part and parcel of a diffuse pelvic endometriosis. 
Ke-xt we meet u-ith cmimva of various patterns, and less 
frequently nith teratovu (cystic and solid), fibroma and 
sarcoma. MTiile it cannot be denied that unusual endocrine 
manifestariom may sometimes be associated with the neo- 
pbsnts mentioned, it is entirely possible that such a finding 
may be coincidenLil except in certain rare instances, as mav 
occasionally occur xviffi teratoma and sarcoma. Occasionallv 
a teratoma may contain sufficient thyroid tisroe to give rise 
to hyperthyToidism; sarcomata have been knotvn to produce 
abnormal endocnne manifestations in infants and young girls. 
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Nevertheless, it is quite true that the majority of patients ex- 
hibiting any of the varieties of ovarian new growths that 
have been noted, generally present no particular evidence of 
unusual endocrine change. 

Let us then turn our attention to that relatively small group 
of tumors that are responsible for exceptionally striking en- 
docrinopathies. "l^Tiat are they, when do they occur, when 
should they be suspected and how should they be treated? 
Roughly speaking, two groups are recognized— those produc- 
ing feminizing, and those producing masculinizing sx^p- 
toms. The former are more frequent than the latter. 


1. OVARIAN TUMORS PRODUCING FEMINIZING SYMPTOMS 


Most commonly occurring in this group are the grmilosn 
cell tiimors, which are believed to arise from the granulosa 
cell rests that remain after the development of the follicular 
epithelium that surrounds the ova to make up^ the prirnordia 
follicles. Another xdew held is that their primarj'^ origin is 
from the progranulosal mesenchyme. If this is true it can 
w'ell account for the origin of a thecovm or a luteovm, neo- 
plasms closely allied vdth granulosa cell tumors. Microscop- 
icall}'’, granulosa cell tumors vary in architecmre,^ but tic 
predominant feature is one of pseudo-ovogenesis, simulaung 
in appearance groups of primitive follicles. The thecoma pro 
sents a substantial addition of connective tissue to its struc- 
ture, v^hile the luteoma represents varjring degrees of lutcmi- 
zation occurring either in a granulosa cell tumor or in a 
thecoma. Naturally the histogenic interpretations relating to 
thecoma and luteoma have provoked controversy regar mg 
their differentiation, but for clinical purposes we need onl> 
consider them essentially as being within the categon o 


granulosa cell tumors. _ , ^ „ 

These tumors var>^ in size and consistency as 

orarinn neoplasms; often they present a miti- 

mhen bisected. Because of their ongm 

ufacture an appreciable quantity of ,J“Xch thev 

propem' is the basis of the sy'mptomatolog) f 
L notinfrequently responsible. Th'/ -e pocerff 
nant, perhaps frankly so in about a third of the cases, 
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that reason they should be so regarded if an immediate diag- 
nosis can be made. This is not usually possible, however, for 
on e-vaminariou one cannot differentiate them by palpanon 
from any other ovarian neoplasm. Their true character ma> 
not even be recognized grossly at operation, and the diagnosis 
is made in the laboratorjc 

Granulosa cell tumors may appear at any age. When dis- 
covered during the normal reproductive period there is lime 
in the s\-mptomatologN^ to distinguish them from other ovarian 
new growths, as has-been stated. The hormonic content that 
they possess can add little to the same effects that hj'perestro- 
genism can produce in the case of the follicle cysts so closely 
related to functional uterine bleeding or polyhormonal 
amenorrhea. 

On the other hand, there is a sound reason to suspect the 
presence of a granulosa cell tumor when an infant or young 
girl presents definite evidence of ’precodty— prepubertal uter- 
ine bleeding, development of pubic and axillary hair and 
ummal enlargeniems of the breasts. Such a sj'ndrome should 
always challenge one to make a careful pelvic examination, 
that u-ill not only exclude an unusually early malignancy of 
the cervix or va^a, but may result in the discover>' of an 
ovarian tumor, perhaps associated unth an enlarged uterus. 
With such sj-mptomatolog}' and findings present, there is no 
place for expectant treatment, either with medicines, irradia- 
tion therapy, or hormonal injections. Prompt surgery is indi- 
cated, \yiA the removal of the tumor which is usually soli- 
tari'. It is not necessar}' to sacrifice die uterus or an apparently 
normal ovar\- on the opposite side. If no metastasis is demon- 
smble, recover)- is vet)' apt to occur with subsequent regres- 
sion of the precocious manifestations. 

The possible presence of a granulosa cell tumor should 
an 3)5 be thought of in the presence of postnisnopxiisal 
bleeding. More frequently this s)Tnptom is associated with 
utenne maHgnancy, particularly of the fundus, or it may be 
Che result of benign processes. Diagnostic curettao-e can 
usually be relied upon to settle such points. K the ci^ettacre 
« negam-e, or if it reveals endometrial h)-perplasia in corn- 
pans v.ith a definitely palpable ovarian mmor, it is well to 
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plan an exploratory laparotomy on the assumption that a 
granulosa cell tumor might be present. V erj’’ occasionally an 
unsuspected carcinoma of the tube may be found. Again the 
establishment of periodic menstruation some time after the 
menopause has occurred may result in the discover)' of a 
palpable ovarian tumor following investigation of so strange 
a phenomenon, and the answer may then be found at opera- 
tion. The revival of estrogenic function due to the develop- 
ment of the tumor following the menopause is responsible 
for initiation of menstrual-Iike bleeding, but would probably 
contribute little in the way of alteration of any secondar}' 
sex characteristics which might naturally have undergone 
previous menopausal regression. 

Surgery in the case of women in the reproductive and post- 
menopausal epochs who have developed granulosa cell rumors 
would necessarily be of a more radical nature and be gov- 
erned by the exact pathologic condition encountered. Re- 
moval of the tumor in the absence of metastases should result 
in the subsidence of s)'mptoms and complete cure in the ma- 
jority of instances, for the tumors are of relatively low-grade 
malignancy, but a s)'stematic follow-up is essential. A warn- 
ing is again sounded against the use of hormonal therapy m 
an attempt to control postmenopausal bleeding, because by 
so doing, organic lesions are apt to be overlooked. More 
radical measures are real!)' consen-ative in that organic disease 
is eradicated and the life span of the patient thereby pro- 
longed. 


2. OVARIAN TUMORS PRODUCING MASCULINIZING SYMPTOMS 

Most commonly seen among this rarer group of tumors is 
the arrhenoblaLtovict. This neoplasm is beh'eved to anse rom 
cellular elements present in the indifferent stage of the sexua 
gland before the gonad becomes fully determined either as . 
testicle or as an ovary. Such potential tesdcular rests in the 
ovar\' may develop later on and produce androgenic hormone, 
thus being responsible for the appearance of 

in youA or odnlt M-. “ S 
have been obsen-ed; (I) a wcU-diffcrentiatcd p . 
testicular tubules are readily recognizable; (2) a less c. 
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form; (3) a '’er}' indefinite, undifferentiated variet}'. A single 
tumor may even reveal a composite scnicome. 

This t>-^e of ovarian neoplasm gives rise to such smkmg 
endocrine manifestations that observance of the ssmckome 
alone tvould lead at once to a careful general and pelvic ex- 
amination. Such tumors are relatively moderate in size and 
are usually of a solid consistency, but cystic change may be 
present in some areas. Generally they are grayish-i ellow in 
color v,'hen observed in situ, and are said to be of compara- 
tively lov malignancy. 

Usuallv these tumors have occurred in younger patients, 
relatively few having been reported after the initiation of the 
menopause. The possibilitj* of an arrhenoblastoma being pres- 
ent should be borne in nuud when a developing amenorrhea 
is accompanied with breast atrophy and loss of fam* tissue 
over the body. Pelvic examination at this time may reveal no 
appreciable ovarian or uterine change, and repeated observa- 
tions are certainly in order. If the pbysicsd status of the 
patient remains relatively stadonarj*. ■we may be dealing with 
arrested genital development, or thiToid or pituitan,' dis- 
turbance of vaiT'ing degree. Contrarin-ise. definite evidence 
of masculinizadon may now set m— pronounced hirsntis?;!, 
hypertrophy of the clhorh and even a distinct change front 
the fetmk type of voice to a tnaJe type. Should these changes 
occur, an ovarian tumor and a uterus smaller than normal 
might be discovered by palpation. 

This is the description of a n-pical patient in whom an 
arrhenoblastoma has been the provocative factor. Naturally, 
the s^rniptoms mentioned may be mucb less pronounced, as 
is sometimes seen in the hypotonic constitutional ttyie of 
woman who exhibits mascufine or interse.xual characteristics 
and for which an underMng endocrinopathy may be respon- 
sible. men encountering a woman of this tN-pe- even well- 
chosen genera] measures of therapy, includins:' the administra- 
tion of endocrine preparations, may result m overlooldntr a 
mascubmzing ovarian neoplasm if one is not alert to such a 
possibihp-. Proceeding in a similar vein of thought, it must 
not be forgotten that tumors or hi-perplasia of "the adrenal 
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cortex and pituitary basophilism may be responsible for dif- 
ferent degrees of masculinization. 

Once the diagnosis is reasonably certain, or even strongly 
suspected, surgery should be recommended and it should be 
of a consen’^ative nature, for removal of this unusual ovarian 
gronnrh is very likely to be followed by the disappearance of 
the masculinity that has been described, and be followed by 
the restoration of feminine attributes. The patient thus created 
should be obsen’^ed consistently afterward, for recurrence is 
possible though not probable. Apart from this reason is the 
unique interest that so rare a condition excites. 

Adrenal-like cell tumors of the oraty have been referred to as adrer-i! 
adenovtas of the ovary, and also as viasctiUnovoblastoma. They represent 
an e.xtrcmejy rare t3^e of ovarian neoplasm in which aberrant adreni! 
tissue, similar to that seen in the adrenal cortex, predominates. Their oc- 
currence is really mentioned for completeness of discussion. Dispute has 
arisen regarding their differentiation from the luteoma. Of pracuMl value 
is the fact that their rare occurrence is apt to produce the same signs and 
sjTiiptoms that occur with arrhenoblastoma, the details of which need not 
be rehearsed. 

SUMMARY 

1. Non-neoplastic enlargements of the ovary arc either in 

the nature of folh’cle or corpus luteum cysts. They represent 
a physiologic alteration that may or may not give rise to 
functional disturbance of an endocrine nature. Treatment is 
rarely surgical unless complicating pelvic disease requires 
operarive interference. _ 

2. On the other hand, certain neoplastic enlargemcnK ot 
the ovary present striking endocrine manifestations, cither 
of a feminizing or masculinizing nature. The former arc the 
granulosa cell and allied tumors, and the latter include 
arrhenoblastoma and adrenal-like growths. Treatment in these 
instances is entirely surgical. 
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It is impossible to consider in a single paper our present 
knowledge of menstrual disorders, a field which encompasses 
an enormous section of medical knowledge arid theor) . For 
that reason, amenorrhea alone will be discussed and aberra- 
tions of menstrual function, which may be ascribed to orgamc 
causes, such as the amenorrhea of ht'pophyseal rumors or of 
ovarian arrhenoblastoma. are not included in this presenta- 
tion. This review deals nith the cessations of the menstrual 
cycle which are loosely termed “of endocrine origin, ’ and 
which present themselves as either oligomenorrhea or 
amenorrhea. 


The Normal Menstrual Cycle 

iMenstruadon includes both anabolic and catabolic processes 
which occur periodically in the ovax}* and uterus simultane- 
ously. Despite the fact that most physicians have some under- 
standing of the current concepdon of normal menstruation, 
it is essential to review brieSy the cardinal principles of men- 
strual physiology before discussing any pathologic variety*. 
The cyclic ovarian changes are governed solely by the secre- 
tions of the anterior h)-pophysis. The latter produces ru'o 
gonadotropic hormones which are responsible for follicle 
mamration and corpus iuteum formation, respectively, in the 
ovarv'. In turn, each of these two phases of the ovarian cycle 
controls a portion of the uterine cycle. The cyclic chanses in 
the endometrium are entirely dependent upon the hormones 
secreted by the ovarian follicles and the corpus Iuteum. The 
perioic, postmenstrual ripening of a group of ovarian pri- 
mordial follicles is productive of estrogen., the hormone which 
effects the proliferative phase in the endometrium. 


^ From the Deparartcnt of Gt-necologj', AJounc Sinai Hospital. 

1 Insuuaor m G>-pecologj- and Obstecrics, School of Medidne, Uni- 
tcrstn- of Pennstdvama; Assoaate Giuecologist, Motmt; Sinai Hospital. 
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During the fim half of the menstrual cycle, as a result of 
the ovarian follicular hormone, estrogen, the endometrium 
changes from a thin layer of cells practically devoid of glands 
to a tall, richly glandular tissue. Ac approximately the mid- 
interval of the cycle, one of the grovang o^'arian follicles 
matures, otnilation occurs, and the collapsed follicle is trans- 
formed vdthin a few days into a corpus luteum. This change 
in the ovary is effected by the gonadotropic hormones of 
the anterior hypophysis. The luteinizing gonadotropin sup- 
ports the continued function of the corpus luteum. The 
lutein cells continue, as their forebears in the follicle did, to 
produce estrogen but, in addition, also secrete progestin, the 
characteristic principle of the coipus luteum. 

During the second half of the cycle, progestin causes the 
estrogen-primed endometrium to become a hj'peremic, highly 
functional tissue ricMy endowed with nutritive substances 
required for the embedment and support of a fertilized ovum. 
If a fertilized ovum does not eventuate, the corpus luteum 
disintegrates and, almost immediately tliereaftcr, the endome- 
trium so earnestly constructed in anticipation of pregnancy 
is dismantled by the process of menstruation. 

There are several interesting gaps in the brief summary’ 
of the menstrual cycle stated in the pre\'ious paragraph. For 
instance, it cannot be stated with accuracj'’ what precisely 
initiates the mecham'.sm of the menstrual flow, although an 
anatomic description has been carefully delineated (Daron,‘ 
Bartelmez" and Markee^). It is also important for therapeutic 
purposes to remember that there are at least n\'o substances, 
mare serum gonadotropin and pregnancy urine gonadotropin, 
which are capable of evoking some, bur nor all, of the actions 
of the gonadotropic principles of the anterior hj'pophysis. 

It is, moreover, essential for the physician to recall certain 
therapeutic precepts concerning the management of amenor- 
rhea of endocrine origin. 

Therapeutic Principles 

The following maxims should be borne in mind, as well as 
the mechanism of the normal menstrual cycle, when faced 
with the problem of amenorrhea. 
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1. Elimination of Organic and Constitutional Disem.- 
There is no difference benveen the ^enorrhea of dysfunc- 
tional origin and that caused by either an organic pemc 
disorder or a constiturional ailment. The differential diagno^ 
must carefully exclude the presence of all possible organic 
lesions and s)-steniic diseases before the amenorrhea may be 
ascribed to a simple alteration of function. This requires the 
use of all of the diagnostic procedures available, including 
complete physical examination, blood count, urinalysis, sero- 
logic study, and determination of the basal metabolic rate. It 
is occasionally necessarj*. even for the experienced gjrmecolo- 
gist, to resort to the use of a biologic pregnancy test in order 
to be certain that pregnancy is not die cause of the amen- 
orrhea. It is imperative to Temember that a avoman may con- 
ceive during the course of aonenorrhea. Thus, the finding of 
an enlarged uterus, suggesting an early pregnancy, in a 
woman who had not menstruated for six months must not be 
ignored. If the pregnancy test in such an instance is positive, 
it must be assumed that the patient would have completed 
a menstrual cycle, thus temiinacmg her amenorrhea, had she 
not become pregnant. 

2. Individualiziition.—lihe knowledge that no two patients 
ever present the same problem in the same manner is of equal 
importance with the elimination of organic disease prior to 
instituting treatment. The importance of individud treat- 
ment is clearly emphasized by the varjting treatment of the 
same disorder at different age levels. .Moreover, treatment 
must not only be directed toward the disorder in question but 
the therapeutic regimen must be so instituted that the associ- 
ated constitutional derangements are also aided. It is an all- 
important fact that a patient is not wholly composed of se- 
lected endocrine glands. 

3. Evaluation of the Pathologic Psysiology.—A working 
knowledge of the normal menstrual cycle, of the mechanisms 
which evoke menstrual irregularities, and of the pharmaco- 
logic properties of the numerous endocrine products now 
available is of paramount importance in the treatment of any 
mcnstiual iiregulanti'. M'Tien confronted with such an ab- 
normaht)-, the physician must carefully evaluate the possible 
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endocrine imbalance involved and select the proper agent for 
its correction. Without an appreciation of the physiologic 
responses evoked by the therapeutic measures to be applied, 
any routine of treatment proposed for the dysfunctional 
amenorrhea remains perfunctory and haphazard. 

4. Early Treatvient. —Connrmtd malfuncdon of one endo- 
crine gland may, because of the close interrelationship of the 
glands to one another, result in disturbances in totally unre- 
lated organs. Far-reaching systemic effects may follow in the 
wake of what appears to be an iimocuous menstrual disorder. 
For instance, amenorrhea of either pituitary or ovarian origin 
may culminate in such marked uterine atrophy as to funher 
prolong the amenorrhea at a time when the original endo- 
crine disorder has already been eliminated. It is, therefore, 
axiomatic that treatment be apph’ed as soon as possible. If 
this dictum were more widely appreciated, there would be 
a lessened incidence of sterility of endocrine origin. 


DYSFUNCTIONAL AMENORRHEA 

Amenorrhea, just as dysmenorrhea and as menorrhagia, is 
merely a symptom of either a constitutional or a local dis- 
order. It is the unphysiologic absence of menstruation. ^Vhen 
it is of short duration (two or three months), it is termed 
oligomenorrhea. Amenorrhea may be called primary when 
menstruation had never appeared, and secondary when men- 
struation had previously been present. From our knowledge 
of the mechanism of normal menstruation, it is apparent that 
amenorrhea may arise from either an organic or a functional 
defect in any of the interdependent organs whose harmoni- 
ous activity controls the menstrual cycle, namely the anterior 
hypophysis, the ovary and the uterus. Moreover, disturbances 
of endocrine glands other than the anterior hypophysis and 
ovaries, as well as noncndocrine illnesses, may evoke amen- 
orrhea. indirectly by affecting the function of the three 
organs concerned with menstruation. Thus, hyperthyroidism 
may cause amenorrhea by stimulating the excrcrion of es- 
trogen before iris utilized by the endometrium (Van Horn ). 
Likewise, staiwation from any cause may evoke amenorrhea 
by causing pituitarx' deficiency. 
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I. amenorrhea of pituitary origin 

Because of the pivotal posidon of the anterior h>'pophyas 
in the control of the tnenstraal cycle, it is most often the 
site of origin of dysfimcdonal amenorrhea. The pitmtars' cause 
of the amenorrhea may be either an organic one, as in 
adenoma, or funcdonal, as in Frohlich's syndrome. The latter 
is the leading cause of d^-sfuncrionai amenorrhea. 

The Diagnosis of Frohlich’s Syndrome 

The recognidon of adiposogenital dystrophy (Frohlich’s 
syndrome) as a cause of amenorrhea depends npon the pres- 
ence of some of the cardinal features of the disorder, such as 



underdevdoped genitaHa, charaaerisdc adiposin' hr-ner- 
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Atrophy of the generative organs is one of the most evident 
consequences of hypopituitarism. The undersized genitalia 
vary in degree vrith the duration of the amenorrhea. The 
cervix usually presents the pinhole type of external os. The 
uterus is usually small, and most often acutely maldexed. 

The obesity of Froldich’s syndrome in the female has 
a distinctive distribution (Fig. 227). ^Vhile it may varj' in 
degree vdth each patient, it is most marked in the lower 
abdomen, breasts, shoulders and thighs. It is characterisric 
that the extremities below the knees and elbows are not 
adipose. 

In the adult female, Frohlich’s syndrome features hyper- 
trichosis of the face and limbs, in association with a pyramidal 
configuration (male) of the pubic hair. The hirsutism is so 
annoying to the average patient that it alone often brings 
her to the medical attendant. 

The nneqtial groivth of the bones found in many of the 
women suffering from amenorrhea of the Frohhch’s type 
suggests that the syndrome had its onset early in h'fe, even 
though the amenorrhea had not appeared until adulthood. 
The patient vdth Frohlich’s symdrome is usually of normal 
height but the forearms, legs, hands, fingers and feet are 
relatively short. The pehdc girdle is usually heavy, of the 
so-called masculine type. 

The placidity of the patient wdth adiposogenital dystrophy 
is well knovm. Such a patient rarely complains of anything 
more than the amenorrhea, hypertrichosis and obesity char- 
acteristic of the sjmdrome. The patient with Frohlich’s s>m- 
drome is notably free from dysmenorrhea, dyspareunia and 
gastro-intestinal capriciousness. The intelligence is usually 
average. 

The ’’’’pitidtary headache” allegedly characterisric of 
Frolilich’s sjmdrome, is not understood. It has been ascribed, 
without adequate proof, to organic changes in the sella turcica 
(Cushman”). It may be the result of some little understood 
metabolic change current in the disorder. It has no character- 
isric location. 

Moderate and reversible visnal field defects may be present 
for certain forms and colors in adiposogenital dystropliy. 
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They are not sufficiently characteristic, however, to be pathog- 
nomonic of the disorder. It is important not to confuse these 
minor field defects M-ith the serious, progressive, bitemporal 
contractions characteristic of large h}-pophyseal tumors. • 

The hboratoTv findings which may be of use, when ea^y accom- 
plished, in the diagnosis of Frohlich’s s\-ndrome include the bio-^p for 
Honadotiopin and'estrogen, sugar and fat tolerance te^, and the deter- 
mination of the spedfic dtTiainic action of protein. If one searcjK lox 
eonadotropic hormone in the urine and the blood of a patient ^th Froh- 
hch’s svndrome, he is not likely to find a demonstrable tjuantiti because 
of the pituitarv* ht’pofunction. As a secondart* manifestation, there is a 
' diminished quantitj- of estrogen in both the blood and the urine of the 
patient. The susar tolerance is usually high, as it is in all tsTOS of ht^pO" 
pituitarism. However, sugar tolerance is influenced by so many eroa- 
pituitarv factors as to be unreliable as a diagnostic test (Eidelsber^). The 
basal metabolic rate is usually within the lower limits of normal in Froh- 
lich’s sjTidrome but the specific dynamic action of protein, as determined 
by comparing the basal metabolic rate before and after the ingestion of a 
protein meal, usuall}- fails to reach the normal level of 15 per cent (Gold- 
rieher'). 

There is no characteristic endometrial pattern in the amenorrhea of 
Ftohlich’s sjTidrome. The degree of development of the endometrium de- 
pends entirely on the degree of ovarian function current daring the period 
of amenorrhea and on the abilit}’ of the endometrium to respond to what- 
ever stimulus is present. The findings in die endometrium, therefore, may 
range from complete atrophy to a well-developed proliferative phase. Oc- 
casionally, a secrecort' endometrium is found in this type of patient, in 
which case it must be assumed either that .the patient might have men- 
struated had she not been curetted or that the endometrium, even though 
developed, is incapable of bleeding. 


The Trealmenf of Amenorrhea in Frohlich’s Syndrome 

There is no single routine of treatment for the amenorrhea 
associated vnth adiposogenital dystrophy. The treatment must 
be indindualized for each patient and must follow in general 
those therapeutic principles applicable to all tj-pes of dj^s- 
functional menstrual disturbances. The patient usually seeks 
relief from one or all of the three major snnptoms, namely, 
amenorrhea, obesiu' and ffi-pertrichosis. There is no medic- 
inal or endocrme trearment for the latter, nor is there a 
single therapeutic modahty which wiU control the obesin' 

amenorrhea. Successfiil 
treatment usually _ embodies, m addition to observation of 
the therapeutic principles outlined above, the use of several 
measures m combmation. It is not possible to offer a com- 
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plete discussion of the experimental and clinical backgrounds 
of the many therapeutic agents currently employed in the 
treatment of amenorrhea of pituitary origin. Many of the 
measures described in the following paragraphs may be appli- 
cable alone, as well as in combination. 


1. Covstitnuoiial Meas 2 ires.~M[ nonspecific, hygienic pro- 
cedures which MuU aid the patient to attain physical and 
mental normalc)’’ should be employed. This is especially im- 
portant for the correction of the associated obesity. Sedentaty 
habits should be corrected by gradually increased e.vercises. 
The diet should be accurately prescribed so that it is high in 
protein and organic calcium but low in fat and carbohydrate 
(Evans and Strang,® and Kenyon®). The patient should be 
advised to eat liberally of lean meat, fish, eggs and cottage 
cheese. There should be a daily intake of two average por- 
tions of 5 per cent vegetables and of 1 0 per cent fruits. One 
pint of buttermilk or skimmed milk daily may be used to 
supply the required mineral salts. It is also advisable, when 
the diet is low in fat, to supply one of the vitamin concen- 
trates in order to avoid any possible subcb'nical deficiency. 
The diet should be practically sugar-free, and bread must be 
sharply curtailed. The patient should be cautioned not to 
eat between meals and before redring. It must also be em- 
phasized that the beverages imbibed should be free from 
flavoring and should not e.xceed six average-sized glassfuls 


Ud.ll/ . 

2. Desiccated Thyroid Substance.— Iviasmnch as the basal 
metabolic rate in patients with adiposogenital d 3 ’strophy is 
usually low, though within physiologic limits, the adminis- 
tration of thyroid substance is indicated merely because of 
its stimulative effect in general. Of itself, desiccated thyroid 
substance has little influence on the amenorrhea but it is of 
value as an adjuvant in therapy. The initial dose should be 
small, such as % grain mdee daily, irrespective of the bas.u 
metaboh'c rate. The dose may be gradually increased to the 
point of the patient’s tolerance, and the maintenance dose 
continued at a slightly lower level. It must be remembered in 
prescribing thyroid substance that the commercial variccic-s 
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of the desiccated gland cont^ different amounts of thyroxin. 

In order, therefore, to insure accurate dosage and “ 
toxic reactions, the same brmd of the substance should be 

requested m renewal prescription. , . , 

3. Ertroi^en.— The use of estrogen alone m the treatment 
of the amenorrhea of FrdhUch’sVmdrome, even though it 
evokes a single episode of uterine bleeding, is not sufficient 
to correct the basic disorder. Estrogen, it must be remem- 
bered, does not stimulate either the ovaries or the pituitart' 
gland. The objective of estrogen therapy in any type pf 
amenorrhea is to combat the associated uterine hi'poplasia. 
In Frbhlich’s simdrome, the associated uterine atrophy may 
reach such a degree that, even if the pituitarx’’ function is re- 
stored through the use of other therapeutic agents, menstru- 
ation fails to occur because of the lack of uterine responsive- 
ness. Herein lies the usefulness of estrogen. The dosage should 
be that amount which will raise and maintain the quandtj' of 
circulating estrogen to the normal premenstrual level. Small 
doses, nor matter how administered, produce moderate 
grouth and vascularitrs' of the uterus but do not inhibit pitui- 
tar>' funcdon. 

The dosage of estrogen employed as an adjuvant to other 
measures in the treatment of pituitarj' amenorrhea varies with 
both the mode of administration and the n^pe of estrogen 
employed. Ether the natural or the simthedc estrogens may 
be employed. The nmiTol estrogens include several, highly 
potent compounds designated in their order of potency as 
estradiol, estradiol benzoate, estradiol propionate, estrone' and 
estriol. WTien administered hypodermically for the purpose 
under discussion, the dose of natural estrogen should be ap- 
proximately 5000 international units (estrone) even’- fourth 
day. \V'henever possible, estrogen should be given orally. 
The chief advantage of the oral route, aside from the eco- 
nomic factor and the ease of administration, is that it more 
closely imitates nature by suppKdng small quantities of the 
hormone continuously. The ora] dosage of the natural estro- 
gen should be from ] 000 to 2000 international units (estrone) 
daily for a period of approriraately three months. A clarifi- 
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cadoE of the dosage of several of the commercial varieties 
of the natural estrogens, as employed ^an assisting agent in 
pituitarj' amenorrhea, is attempted in Table 1. 

From the economic viewpoint, it is expedient to esnploj- the recendy 
introduced, stmtheiic estrogen, stilbestrol This snbstance, chemically m- 
related to the sterols which consntnte the natural estrogens, is potent orally. 

' It has been established that 1 ms. of stilfaesttol is equal m e^ogemc ac- 
ovin* to 5 ma. of estrone. If the patient tolerates snlbestrol, it may be 
administered orally to acbiexe the same growth and, vascnlantj- of the 
uterus as obtained with the natural estrogens. It is, however, capable of 
evoldns extreme nausea and vomiring, more especially when given in doses 
beyond Oj mg. Ac this dosase level, namely, OJ mg., stilbesttol may be 
safely administered dail}' by month, or every fonnh day htyodeniucally. 
At this level, the indd'ence of gastro-intestinal disturbance is less dian 3 
per cent (Mazer ec 3l.“). 

It may be advisable to employ estrogen in somewhat larger 
doses than those stated in the preceding paragraphs, at the 
very initiaiion of therapy in pituitar)’- amenorrhea, in order 
to evoke a single episode of so-called ■withdrawal bleeding. 
This has the important psycholo^c value of instilling the 
desired degree of confidence in the patient and in fixing her 
attention to the course of treatment outlined. Caution, how- 
ever, must be exerted in order to avoid giving the impression 
that a “cure” has been so obtained. 

4. Loxv-dosage Roentgen Irradiadon. —The use of low doses 
of x-ray for the correcnon of dysfunctional alterations of the 
menstrual cycle is one of the most valuable remedial pro- 
cedures available. Although it is a purely empiric measure, 
inasmuch as the means of its effectiveness are unknown, the 
safen- and the value of properly administered roeatgea 
therapy ro the pituitarj- gland and the ovaries has been well 
established in this field by the work of Rubin, Kaplan,^ 
Drips,^® and Mazer.^’ The term “stimulation treatment” is 
often applied to this D'pe of roentgen therapy because it is 
^s^ed that some acceleration of cellular function, without 
defimee cytologic change, occurs as a result of the rax-s It 
would appe^, as suggested by Duggard= that the irradiation 

^ rearrangement of the 
intracellular electrons, atoms and molecules. 

The harmlessness of such irradiation of the pituitarv- gland 
and oxanes is attested ro by the statistical results of Ae sev- 
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eral authors mentioned in the preceding paragraph. It must 
be remembered, however, that, while it is almost impossible 
to overtreat the pinutar)’’ gland, care must be e.xerred in 
irradiating the ovaries. The dose should be carefully con- 
trolled and the irradiation administered only by a skilled 
roentgenologist. Aforeover, it is of paramount importance 
chat the patient selected for this rt^e of treatment be chosen 
with care. It is useless to irradiate [he ovaries in the presence 
of amenorrhea associated noth gross pehn’e changes, as in 
chronic inflammation. It is also imperative, because of the 
harmful effects of roentgen irradiation on the embryo (Gold- 
stein and Murphy*“) (o exclude positively the existence of 
early pregnancy prior to the admim’strarion of .v-ra)' treat- 
ment. If the physician cannot determine the presence or ab- 
sence of pregnane)' to his entire satisfaction by means of 
physical e.vamination, a biologic pregnancy test should be 
performed before the institution of treatment. 

Tlie technic of the imdkdoa has been more or less fited by us:ec. 
Even though the oraries are but secondarily affected in piruitar}’ amenor- 
rhea and despite the fact that x-ray treatment of the piruitarj’ alone has 
been employed "rn'th good results, the incidence of success is heightened 
by the simultaneous irradiation of the pituitary' gland and the oraritf. 
TTie dosage employed at both sites is from 50 to 100 r, measured in air. 
The proper technic, as outlined by Edeikcn.t' includes three treatments st 
weekly intetrals to both the pelvis (oraries) and the pituitan’ fossa. “In 
the patient of average size, the technical factors are 127 kv., S ma, 14-inch 
distance, J-mm. aluminum filter for from three to five minutes. This is 
equivalent to 7J to I2o per cent S£X>. or 50 to SO r.” It is important 
that the coexistent uterine atroph)* be treated by means of small doses of 
estrogen at the same time that the rocntgcn-ra3-s arc being employed to 
correct the basic cause of the amenorrhea. 

If one were to depend on the use of low-dosage irradia- 
tion of the pituitan' gland and ovaries as the sole therapeutic 
agent in the management of dysfunctional amenorrhea, the 
results achieved would be good in secondan' amenorrhea but 
notably poor in primar)' amenorrhea. The refractoriness of 
the latter to all modes of therapy is well known. In secondan' 
amenorrhea, however, more than 60 per cent of the panents 
treated by means of the roentgen-raj' arc restored to menstrual 
periodicit}'. It is noteworthy that irradiation is more li^kc!} 
to be successful in women whose menstrual intcn'al is from 
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three to four months. The percentage of responsiveness seems 
to vary inversely w-ith the length of the amenorrhea. 

5. Gonadotropin Therapy .—At the present time, there are 
available for climcal application four varieties of gonad-stimu- 
lating pituitap^ and pimitarA'-hke substances, as shovn in 
Table 2. '\'\'hile the remits, as a whole, have been disappoint- 
itig, gonadotropin therapy aatII be employed until a more 
satisfying agent is found. 

The usefulness of pitnitary gojiadotropin is limited by the 
insufficient concentration and the relatively high cost of the 
extracts. Moreover, there seems to be an unpredictable ele- 
ment in the reaction of the human ovarx", as compared to that 
of the animal ovai^^, following the administrarion of piruitan' 
gonadotropin. As pointed out by Greenblatt and Fund,’* 
there are certain undesirable side-reactions which occur in 
the stimulated ovary. ^''t'Tien pituitary' gonadotropin is em- 
ployed to combat the amenorrhea of Frdhlich’s sx’ndrome, it 
is adnsable to administer simultaneously one of the standard- 
ized pituitary’’ e.xtracts -which contain all of the known hor- 
mones of the anterior hypophysis. 

The administration of chorionic gonadotropin seems to be 
of no use in any type of amenorrhea. Chorionic gonadotropin 
merely enhances the luteinizadon of the ovarian follicles but 
does not cause the production of corpora lutea in the human 
ovary’’. 

Eqiiine gonadotropin., because of its proved abih'ty’ to evoke 
a complete ovarian cycle in the normally responsive ovaiy 
(Davis and Koff,^° and Siegler and Fein"®), may be employed 
in pituitary amenorrhea as a temporary’’ substitutive agent. 
Such treatment will not, of course, correct the basic pituitary 
hypofunction responsible for the disorder but may' evoke 
isolated episodes of uterine bleeding. The dose of equine 
gonadotropin in the treatment of amenorrhea of pituitary 
origin is 500 international units, given intramuscularly every 
other day' for 10 injections. Such a course of treatment may 
be repeated several times, provided a rest period of at leaju: 
three weeks is permitted berw-ecn courses. There is a notable 
lack of enthusiasm for the use of this substance 
ment of amenorrhea (Gray,"* and Greenblatt and Fund ). 
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The recendv introdnced combined gonadotropin (Table 2) 
seems to be a more promising therap^tic agent thm the 
gonadotropins previously employed. The combmaaon ol 
chorionic gonadotropin tvith the so called “pitnit^' s>*ner- 
sist” of Evans^ created a substance with rem^kable gonado- 
tropic qualiti^ The synergistic factor, found in concentrated 
growth-promoting extracts of the anterior hypophysis, is ox 
itself devoid of gonadotropic activitv'. I^Tien, however, it is 
combined with chorionic gonadotropin it seems to enhance 
the effectiveness of the latter one hundred-fold (.Mazer and 
Ravetz“) . 


The cesree of responaveaess obrsiaed wnb consbfaed goaadonxjpin 
mmrriUv cepezids 'cpoa the ability of the ovary to respond and opon the 
dosaae of the substance employ^. There is no doubt that the use of a 
contbiited gonadotropin, such as syr^poliir^ vrill evoke titeriae bleeding 
in even severely smeconieic vrotnen. Snch a response may be obtained 
in more SO per cent of the pasisnts treated vridi a single course of 
syrtapoidia, namely, 30 svxergy units (2 cc.) every other day for ten in- 
jecdous. However, tales the' basic pituitary deSciency is ootrected by 
ether v.arjres, the menstrual cycle will not be resumed. The use of 
sj-napoidin simply evokes an ovaiiaa response which is reuected in suS- 
deut eudometnal change as to reult in uterine bleeding. 


II. AMENORRHEA OF OVARIAN ORIGIN 

The amenorrhea described in the preceding paragraphs, 
attributable to decreased function of the anterior hj'pophysis. 
occurs because an insufficient pimitaiy stimulus fails to rouse 
the ovaries to function. The ovarian failure thus resulting is 
secondaiv' to the pituitary hypofuncrion. There is, however, ^ 
another n-pe of amenorrhea which results from an inability 
of the ovarii to respond to a normal degree of pituitarv 
frmraon. It is apparent that, even though there is sufficient 
pimitar}- gonadotropin drculatiiig in the blood, the produc- 
tion of the ovarian hormones, estrogen and progestin, is 
^ntial to the normal progr^ of events which resnlts in 
the mental cycle. The ovarian derangement which causes 
a lack of ovanan responsiveness to pituitarv- gonadotropin is 
usually dysfunenoaal in origin, rather than o^anic. Such an 
^erent or an acquired inabilicv- of the ovaries to produce 
follicles and corpora lutea represents a "primary ovarian 
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failure, in contradistinction to the secondary failure result- 
ing from the lack of pituitary function. 

Primary ovarian failure may result either from a congenital 
inability of the ovaries to grow or from a disorder acquired 
during early womanhood which caused sufficient change in 
the ovarian structure to prohibit normal function. Primat)’ 
ovarian failure, when encountered in the adult female, may 
be either of the two types mentioned. 


The Diagnosis of Primary Ovarian Amenorrhea 
The congenital variety of ovarian amenorrhea is accom- 
panied by certain physical changes because of the time of 
onset of the disorder. Inasmuch as the ovaries are congemtally 
deficient, the pubertal changes in skeletal growth are dis- 
organized. Estrogen is an important factor in controlling the 
skeletal changes at puberty because of its effect on epiphyseal 
union. The presence of estrogen tends to cause closure of the 
epiphysis, thus limiting the growth of the long bones. The 
absence of estrogen, a condition characteristic of congenital 
ovarian failure, permits the epiphysis to remain open and, 
therefore, to respond to the normal quanrit)’’ of hj^pophyseal 
gro\vth hormone. This causes the long bones to grow to ab- 
normal lengths. This change does not affect the bones, such 
as the ribs, vertebrae and sternum, which do not grow from 
epiphyses. For this reason, the congem'tal hypogonad has 
long limbs. Aloreover, because of the lack of overgrowth of 
the short and flat bones, the development of the chest appears 
disproportionately small, resulting in a lanky, flat-chested m- 
dividual. At the same time, the lack of estrogen results in 
poorly developed secondary sex characteristics and underde- 
velopment of the genital organs. The resultant combinarion 
gives to the congenital hypogonad the characteristic eunuchoid 
habitus which is recognizable by the unusual length of the 
extremities, undeveloped breasts, and a lack of pubic hair 

(Fig. 228). . ^ 

The acquired variety of primary ovanan failure is not as- 
sociated with any of the somatic changes svhicli charactcnzc 
the patient -with the congenital tyjjc of disorder. Inasmuc i 
as the condition develops after growTh has ceased, dunng 
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adolescence and earlv adnlthood -srhen infections, imptopei 
diet and constimtionBl diseases affect the female, there is no 
SsocSed Oration in stature. There is, hoover a smular 
de<rree of eenital h^-popla^- Snch unde^omh of the gen- 
erlnre organs is not diagnostic because it occ^ m ail t>-pes 
of orarian failure, u'hether priman' or seconaar> . 

It is interesting to note that the patient tnth arnenotthM 
resultine from primary’ orarian failure presents entirely dif- 



Rg. t:S.-An sintsonisEic Negress, sged c^eaty-foar yesrs, -sriio stiows 
tt-y-cd cootgerzdon o: prinsry hjpogonsdiCT, Note fee lesa fisure, 
fut chest, snnll brecsts, sccaiy p=b:c hsirf end the cremasdoiis leasdj of 
th.e lo-tg bo~?s. 

terenr mental and pht-rical characterisrics from those ex- 
hibited bv the troman vrith secondan* ovarian failure of pitni- 
origin. The latter, as noted in the earlier paraefiaphs. 
exhibits a characteristic n-pe of obesit>\ ht-pertrichosis, and an 
especiailx tvell-balanced nervons s}"srem. The primarv hvpo~ 
gonad, on the other hand, is characteristically nndenreWht, 
hMieremotionah overcrirical, possessed of a high-pitched 
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failure,” in contradistinction to the secondary failure result- 
ing from the lack of pituitary function. 

Primary ovarian failure may result either from a congenital 
inability of the ovaries to grow or from a disorder acquired 
during early womanhood which caused sufficient change in 
the ovarian structure to prohibit normal function. Primai}' 
ovarian failure, when encountered in the adult female, may 
be either of the two types mentioned. 


The Diagnosis of Primary Ovarian Amenorrhea 

The congenital variety of ovarian amenorrhea is accom- 
panied by certain physical changes became of the time of 
onset of the disorder. Inasmuch as the ovaries are congenitally 
deficient, the pubertal changes in skeletal groMT;h axe dis- 
organized. Estrogen is an important factor in controlling the 
skeletal changes at puberty because of its effect on epiphyseal 
union. The presence of estrogen tends to cause closure of the 
epiphysis, thus limiting the growth of the long bones. Ihc 
absence of estrogen, a condition characteristic of congenital 
ovarian faUure, permits the epiphysis to remain open ana, 
therefore, to respond to the normal quannt}' of hypopn)SC 
grovnh hormone. This causes the long bones to grow to ab- 
normal lengths. This change does not affect ^hc bon« sue^ 
as the ribs, vertebrae and sternum, which do not g 
epiphvses. For this reason, the congemtal hypogonad ha 
lon^ hmbs. Aloreover, because of the 

the“short and flat bones the in- 

disproportionately small, resultmg in a lanky , flat 

vanet,- of 

sociated ivith any of the soma disorder. Inasmuch 
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to the treatment of Frohlich's s\Tidroiiie, serves to increase 
the responsiveness of the uterus to a degree that permit it 
to continue to function when the endocrine disorder has been 
corrected. Inasmuch as Ae purpose of the ^ogen is the 
same as when it is administered in pituitar}' amenorrhea,^ the 
dosage and means of administration are the same as descnbed 

for rfiat disorder. , 

3. Lo-x-dosjge Roentgen Irradiation.— Tht dysfunction of 
the ovaries which gives rise to primary ovarian failure and 
amenorrhea responds well to the low-dosage t\’pe of s-raj 
therapy. The technic and quantin' of irradiation are the 
same as described in the treatment of Frohlich’s amenorrhea. 
There is, however, no need to irradiate the pituitarv* gland 
when the disorder arises only in the ovaries. AMien there is 
not a clear-cut distinction as to which of the glands, piruitar}’ 
or ovari', is primarily responsible for the amenorrhea, it is 
best to irradiate both sites. Irradiation of the pituitari' gland 
can do no damage, especially in the roentgen vdues employed. 

4. Insulin.— Ttit administration of insulin has been advo- 
cated in the treatment of ds'sfunctional menstrual disorders 
for many years (Klaften,-^ Vogt,^ Liegner^® and others). 
The h}"podermic administration of insulin in doses variring 
from S to 15 units daily for several months seems to be most 
effective in the amenorrhea associated uith malnutrition and 
asthenia. It is an unsettled question as to whether the insnlin 
acts direcdy by stimulating the ovaries (.Mazer and Katz"'), 
or indirectly by increasing appetite, weight and weU-bein? 
(Blomer^-). The restoration of normal menstruation and the 
improved state of nutrition seem to occur concomitantly. 
The use of insulin in amenorrhea should be restricted to the 
thin, undernourished tvoman, and the dosage individualized 
according to the patient’s tolerance. Proper dietarv' instruc- 
tions, namely, an increased intake of carbohydrates, must be 
given to the padent. One of the major difficulties in the em- 
plot-menr of the insulin treatment is tite objectionable neces- 
sin- of daily hN-podermic injections for a period of several • 
months. Even if the patient is able to master the technic of 
self-mjection. she frequently objects to the daily hspiodermic. 

5. Sr/rgcrv .-There are three surgical measures' which are 
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voice, and afflicted Math a markedly unstable autonomic 
nen'^ous system which makes her the frequent victim of dys- 
menorrhea, dysparetmia and dyspepsia. More often than not, 
the latter triad of symptoms is the patient’s chief complaint. 

None of the routine diagnostic laboratory procedures are of value in 
dMerentiating the amenorrhea of primar}’^ and of seconder}' ovarian failure. 
Bio-assay of the quantities of estrogen present in the blood and the urine 
are of no diagnostic value, inasmuch as the values are low in ovarian 
failure of any origin. The demonstration, however, of an excess quantin' 
of pituitat}' gonadotropin in the patient’s blood suegests that the amenor- 
rhea may be of ovarian origin. If it were amenorrhea resulting from pit- 
uitar}' deficiency, such an excess would not be present. Moreover, it is an 
accepted fact that the lack of estrogen production by the ovaries results 
in an increased production of pituitary gonadotropin. In the average tv’pe 
of office practice, it is not feasible to perform such laborator}' assays. The 
ph}'sician must, therefore, depend upon the differential diagnosis afforded 
by the patient’s past history’, body contour and psy’chic state. 


The Treatment of Amenorrhea of Ovarian Origin 

Several of the agents employed in the treatment of amen- 
orrhea of Frohlich’s syndrome are also useful, paradoxical as 
it may seem, in the management of the amenorrhea caused 
by piimar)^ ovarian failure. There are, in addition, a few 
therapeutic measures which are useful in the ovarian type of 
amenorrhea alone. The modalities employed are summarized 
in the follovang paragraphs. 

1. General Measr/res.— The importance of a well-balanced 
diet, one containing an adequate number of calories and a 
sufficient quantity of vitamins, cannot be overemphasized. 
This simple measure is especially valuable in the management 
of the j^oung hypogonad who is usually the victim of her 
adolescent circumstances, suffering from an overburdensome 
amount of school work and e.xtramural duties. The hypere- 
motional state of these patients is such as to influence the 
proper selection of foods. It is imperan've that the patient be 
made to understand the value of meat, milk, butter, cream, 


sreen vegetables and eggs. 

2. Estrogen.— The value of estrogen in the regimen in- 
tended for the amenorrhea of ovarian origin lies in iB rc^g- 
nized ability to combat the associated uterine atrophy. 1 he 
administration of estrogen, as outlined in the sccDon dci ore 



THE SWEDlCH huErhAL 


DUGNOSIS AST) TREAXSIEXT OF AMEKORRHEA 1849 

CO the treatment of Frohlich’s s>-ndrome, serves to increase 
the responsiveness of the uterus to a degree that penn^ it 
to continue to function when the endocrine disorder has been 
corrected. Inasmuch as the purpose of the estrogen is the 
same as when it is administered in pituitarj' amenorrhea, the 
dosage and means of administration are the same as described 
for that disorder. 

3. Lov:-dosage Roentgen Irradiation.— The dysfunction of 
the ovaries which gives rise to primari' ovarian failure and 
amenorrhea responds well to the low-dosage type of x-ray 
therapy. The technic and quantity' of irradiation are the 
same as described in the treatment of Frohlich’s amenorrhea. 
There is, however, no need to irradiate the pituitary gland 
when the disorder arises only in the ovaries. I^Tien there is 
not a clear-cut distinction as to which of the glands, pituitary 
or ovars’, is primarily responsible for the amenorrhea, it is 
best to irradiate both sites. Irradiation of the pituitar>' gland 
can do no damage, especially in the roentgen values employed. 

4. Inmiin.— The administration of insulin has been advo- 
cated in the treatment of dysfunctional menstrual disorders 
for many years (Klaften,'' Vogt,^ Liegner^® and others). 
The hj’podermic administration of insulin in doses varying 
from 8 to 15 units daily for several months seems to be most 
effective in the amenorrhea associated with malnutrition and 
asthenia. It is an unsettled question as to whether the insulin 
acts directly by stimulating the ovaries (Mazer and Katz-*), 
or indirectly by increasing appetite, weight and well-being 
(BIomer^=). The restoration of normal menstruation and the 
improved state of nutrition seem to occur concomitantly. 
The use of insulin in amenorrhea should be restricted to the 
thin, undernourished woman, and the dosage individualized 
according to the patient’s tolerance. Proper dietary instruc- 
tions, namely, an increased intake of carbohydrates, must be 
gi'v en to the patient. One of the major difficulties in the em- 
ployment of the msulin treatment is the objectionable neces- 
sit>- of daily hypodermic injections for a period of several • 
months. Even if the patient is able to master the technic of 
self-mjecDon, she frequently objects to the daily h>-podennic. 

5. Srtrgery .-There are three surgical measures which are 
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voice, and afflicted ■with a markedly unstable autonomic 
nen'^ous system which makes her the frequent inctim of dys- 
menorrhea, dyspareunia and dyspepsia. Alore often than not, 
the latter triad of symptoms is the patient’s chief complaint. 

None of the routine diagnostic laboratory procedures are of value in 
differentiating the amenorrhea of primarj’- and of secondary' ovarian failure. 
Bio-assay of the quantities of estrogen present in the blood and the urine 
are of no diagnostic value, inasmuch as tlie values are low in ovarian 
failure of any origin. The demonstration, however, of an csccss quantin' 
of pituitarj’ gonadotropin in the patient’s blood succests that the amenor- 
rhea may be of ovarian origin. If it were amenorrhea resulting from pir- 
uitarj' deficiency, such an excess would not be present. Moreover, it is an 
accepted fact that tire lack of estrogen production bv the ovaries results 
in an increased production of pituitar)' gonadotropin. In the average npc 
of office practice, it is not feasible to perform such laborator}’ assays. The 
physician must, therefore, depend upon the differential diagnosis afforded 
by the patient’s past history, body contour and psj’chic state. 


The Treafmenf of Amenorrhea of Ovarian Origin 

Several of the agents employed in the treatment of amen- 
orrhea of Frohlich’s syrndrome are also useful, paradoxical as 
it may seem, in the management of the amenorrhea caused 
by primary'- ovarian failure. There are, in addition, a few 
therapeutic measures which are useful in the ovarian type of 
amenorrhea alone. The modalities employed are summarized 
in the foUoxving paragraphs. 

1. General Meamres— The importance of a well-balanced 
diet, one containing an adequate number of calories and a 
sufficient quantity' of vitamins, cannot be overemphasized. 
This simple measure is especially' valuable in the management 
of the y'oung hy'pogonad who is usually' the vicrim of her 
adolescent circumstances, suffering from an overburdensome 
amount of school work and extramural duties. The hypcrc- 
motional state of these patients is such as to influence the 
proper selection of foods. It is imperative that the patient be 
made to understand the value of meat, milk, butter, cream. 


orreen vegetables and eggs. . . 

2. Estrogen.— The value of estrogen in the regimen in- 
tended for the amenorrhea of ovarian origin lies in ik rcMg- 
nized abilin- to combat the associated uterine atrophy. 1 nc 
administration of estrogen, as outlined in the seenon devoted 
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III. AMENORRHEA OF UTERINE ORlcm 

Normal menscruatioii is, as mentioned previously, entirety 
dependent upon the responsiTeness of the endometnum to t^e 
ovarian hormones, the secretion of which is governed by the . 
function of the anterior hj'pophysis. The amenorrhea arisi^ 
in dysfunction of the piniitart' gland and ovaries has already 
been described. It must also be apparent that the uterus, an 
equal link in the menstrual chain, may he the only seat of 
disorder. If the endometrium fails to respond to hormonal 
stimulation, the menstrual cycle is interrupted. 

The Diagnosis of Amenorrhea of Uterine Origin 
The lack of responsiveness of the endometrium may be 
either congenital or acquired. A^Tien the uterus is congeTiitally 
underdeveloped, the patient never menstruates (primar)' 
amenorrhea). In such patients, the uterus may totally lack the 
abilin* to grow and to bleed. Consequently, primaiy* amen- 
orrhea is most refractorj* to treatment. 

The acquired variec}' of endometrial nonresponriveness may 
have its origin in an antecedent amenorrhea of long standing 
which gave rise to such a degree of atrophy that, even when 
the normal endocrine state is attained, bleeding fails to occur. 
The endometrium may also acquire a severe degree of non- 
responsiveness following an acute endometritis resulting from 
postabortal or puerperal infection. It should also be recalled 
that the intra-uterine apphcation of radium, even though the 
dose is small, may occasionally cause permanent sclerosis of 
the endometrial arteries. Thus, it is possible that the endome- 
trium in radium-sensitive patients may be completelv devas- 
cularized by as little as 250 milligram-hours. 


Zondek’* desciibed the amenorrhea of uterine origin as “polvhonnonal 
^enorrhea” because it is chaiaaeiized by endometrial nonresMnsiveness 
in the presence of adequate quantities of'drculatins estrosen. Tbciefoie, 
the diagnosis of uterine nonresponsiveaess as the primarv b& for amenor- 
rhea depends on the finding of bo* endometrial atro'phv in a specimen 
obtained by curettage and at least 1 mouse unit of estrogen in -W cc of 
*e pincnts blood, or of 15 rat units of active estrogen in at least one of 
tour weekly urine assaj-s (Fig. 229). 
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employed -odth varying frequency in the treatment of ovarian 
amenorrhea-uterine curettage, dilatation of the ceniv, and 
resection of the ovaries. 

. The diagnostic value of uterine curettage is unquestioned 
m menstrual borders but its use as a therapeutic measure is 
not often justifiable in amenorrhea. Curettage alone vil! often 
cure certain types of menstrual disorder characterized by ex- 
cessive uterine bleeding. It nill do h'ttle in the treatment of 
amenorrhea. 

The value of vtechamcal dilatation of the cerSix in the 
treatment' of gonadal deficiency v^as stressed a decade ago 
by Halban*® and Cary.*® It is possible that increased ovarian 
activity follows prolonged cendcal dilatation in the human, 
as in the animal (Long and Evans®^), and that such stimu- 
lation may be of therapeutic value. Mechanical measures, 
such as cauterization of a grossly infected cennv, may have 
some value in improsring the circulation of the ovar)’-. Chronic 
cervical infection may cause thickening of the ovarian sur- 
face by reason of chronic ascending infection, and such 
thickening may impede the normal progress of follicular 
growTii. CertairJy, if a cervical infection is present, it should 
be treated. 

Resection of the ovaries, more especially if those organs 
are palpably polycystic, has been advocated (Robinson,®® and 
Stein and LeventliaP®). The technic is simply to excise wedge- 
shaped portions of each ovary, thereby removing the multiple 
foUicle or luteal cysts and thus reh'eving intra-ovarian pressure. 
Any such treatment, requiring a laparotomy, is not a simple 
remedy applicable to many women and should, therefore, 
be relegated to that small group of women whose menstrual 
disorder fails to respond to the single or combined use of 
other remedial agents. . . 

6. Gonadotropins.~The administration of pituitars', pitui- 
tarj^'Iike and equine gonadotropic substances has no place 
in the treatment of amenorrhea resulting from primars' under- 
function of the ovarx*. Such therapy v'ould be illogical be- 
cause there already exists an excess of piruirars' gonadoffopms 
in the patient’s blood stream. The administration of additional 
gonadotropin would not help in correcring the ovanan defect. 



DUGKOSIS A>'D TBEATMENT OF AMEXOaRHEA 


1853 


losical desree of uterine arropfiy gmng me to uteroe amen- 
onhea. it is necessar}' to administer large doses such as 10,000 
rat units (or 100.000 international nmts ox estrone) eve^ 
third day for five doses. If bleeding is induced one sho^d 
not ^ve further medication in die hope that the uterine 
mucosa has been snficiently sthnnlated to respond to the level 
of ovariiti hormones circalating in the patients blood, It 
bleeding is not induced by such acumly administexed large 
doses of estrogen, the course of injections should be repeated 
at least rvriceT It should be recalled that this therapy is not 
uniformly edecrive, failing especially in the congenital variety 
of uterine atrophy, or primar}' amenorrhea. 


SUMt.tARY 


A brief rerietv of the endocrine causes of amenorrhea is 
presented. It is emphasized that normal menstrual fvmcrion 
is dependent upon the harmonious activity of the pituitary 
gland ovaries and uterus, as well as the close relationship 
beaveea th^ organs and the nervous system. 

The amenorrhea of pituitary hj-pofuncrioa, commonly 
termed Frohlich's sj'adrome, is described. Its diagnosis is 
shotvn to depend upon the recognition of certain physical 
characteristics and laboraror}' findings. The treatment is out- 
lined to include the use of consritudonal measures, desiccated 
thyroid substance, estrogen, lotv-dosage roentgen irradiation, 
and gonadotropins. 

It is stated that the ovaries per se may give rise to amen- 
orrhea by failing to respond to the piruiraty* stimulus present. 
Such primary h>-pogonadisrn is shomi to be associated uith 
certain phyrlcal characteristics and to respond frequently to 
many of the measures employed in the treatment of pitoitarv' 
amenorrhea. A notable exception to the latter statement is 
the use of gonadotropic subsi^ces, urhich is contraindicated 
m amenorrhea ox ovarian orisin. 


Amenorrhea of uterine origin is included in dus presenta- 
non e^-ra mongh it is not, stricdy speaking, an endocrine"^ 
order, .uch penorxhea, ascribed to either a coneenital or an 
acquired kci Ox endometnal responsiveness, is describ-d as 
occasionally responding to huge doses of estrosea. 
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The Treafmenf of Uferine Amenorrhea 

There is no reason in amenorrhea caused solely by uterine 
cieficienc}' for the administration of endocrine substances 
other than estrogen. The patient with amenorrhea of uterine 
ongin already possesses a degree of ovarian function as eri- 
denced by repeated^ blood and urine hormone titrations, and 
lacks only a responsive endometrium. Treatment, then, should 



Fig, 229.— Photomicrograph of the nonresponsive, atrophic endometrium 
of a woman, aged uvent)'-f3ve years, who had never menstruated. At the 
rime of this biopst-, the patient e.xcrcrcd more than 20 rat units of estrogen 
in the twenn'-four-hour output of urine. Subseguent treatment with as 
much as 3,000,000 internarional units of estrone failed to evoke a single 
episode of uterine bleeding. (X 100.) 


be directed toward the stimulation of the uterus because, if 
the uterine atrophy is overcome, the menstrual c)'clc may be 
reestabhshed. It is not enough under these circumstances to 
admim'ster the estrogen as it is employed in the treatment 
of ovarian and piruitart' amenorrhea, in which disorders only 
maintenance doses are required. In the presence of the pntho- 
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DIAGNOSIS AND TREATMENT OF STERILITY 
IN THE MALE 

JAMES F. McCAHEY, M.D.* 

ts propagation of the species the male has two requirements 
to fulfill. He must produce sperm cells of good qualit>- in 
sufficient number and must ejaculate them proper!} . The 
first requirement is indispensable since a male who does not 
possess functioning spermatozoa is incapable of impregnating. 
The second is a relative requirement. The semen should be 
ejaculated against the certncal os, but inabilit}* to project it 
here is not an absolute hindrance to pregnancy since spem 
cells ejected anteriorl}' may be able to progress to the cchiTX. 
Inseminadon is not possible when spermatozoa are prevented 
by obstructions from entering the seminal fluid. 

THE CAUSES OF MALE STERILITY 

The causes of male sterility may be divided into tv.-o 
groups; (1) conditions n'hich prevent or impede sperm ejac- 
ulation; (2) conditions which adversely affect the sperm cells. 

Impedimenh fo Sperm E(acuIation 
Impotence.—The. most frequently encountered impediment 
to ejaculation is impotence. This may be partial or complete. 
It may be due to organic lesions of either the genital apparatus 
or the nervous system. In this event the posfibilit}' for alle- 
viation depends upon whether or not the primar}* cause can 
be corrected. 

The ordinary n-pe of impotence does not depend upon a 
recognizable organic Iraon. In some cases it is entirely emo- 
tional in character. For example, a man has extramaritd inter- 
couise and then becomes fea rful of having contracted a 

1857 



1858 


JAMES F. MCCAHEY 


venereal disease. He becomes impotent. 'V^Tien he is convinced 
that he is not diseased he promptly regains his potency. 

The usual history in cases of impotence is that of more or 
less gradual decline of desire and vigor. The first noteworthy 
changes may consist of premamre ejaculations or of difficulcv' 
in obtaining erections. It is quite likely that the fault is often 
in the higher brain centers. Apparently the power to respond 
to sexual stimulation has been lost, perhaps irrevocably. This 
t}^pe of impotence may therefore be considered psychic in 
nature. It may be parr of the symptom complex in ps)’cho- 
neurosis. Sometimes the onset of impotence w^ill precipitate 
other psychoneurotic manifestations. 

Treatment of this form of impotence is generally unsads- 
factorj’’. Recitals of cures brought about— after everything 
else had failed, of course— by givdng the patient an injection 
which he is impressively told was secured by great effort 
and was a posidve restorative, always remind me of the late 
Dr, J. C. DaCosta’s story of the inmate at the Philadelphia 
General Hospital whose only complaint was that he had a 
litter of kittens in his stomach. A house officer with an inves- 
tigative turn of mind administered an emeric and surrepti- 
tiously poured the vomirus over a litter of kittens u'hich he 
then exhibited to the padent as proof of cure. The patient 
felt better undl the ne.xt day when he said that somehow 
or other several alarm clocks had gotten into his stomach. 

From the foregoing it is not to be inferred that treatment 
is not indicated in cases of this group. But it should be recog- 
nized that often the sole service that can be rendered is to 


tr)’’ to help the padent adjust himself to an unalterable state. 
This is usually accomph'shed only after the padent has con- 
vinced himself that everjnhing reasonable has been done. 

Aleasures designed to improve the padent’s physical ^n- 
dirion and to induce mental tranquilitv' are indicated. The 
padent should be advised to seek sexual rest; to abstain from 
attempts at intercourse and to refrain from indulgence m 
sexual stimuladon through either internal or eytcmal ex- 
citants. If there is congestion or infecdon in the adnexa 
organs it should be corrected. Treatment mth male sex hor- 
mone preparadons has ven* occasional!)^ been of limited help. 
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The good effect has been m enhancement of the patients 
feeling of treli-being rather than in improvement of his sexual 
disabiiit)'. 

ULVstRA-m-z C«e.-'R. M, a white male thiru'-mne yean of age, com- 
plained of poor libido. This lack of deare for skb^ rdaoons worried 
him. He felt neivotis and irritable and tired e^y. He fdt ambmonl^ 
and depressed. Phracal esaminarion was essentially negative except mai. 
the testes were sn,%H. However, secondarj- sex characteristics were fairly 
normal. A 7j-mg. psilet of testosterone* was implanted sabcutaneonsly. 
Shortly thereafter he had a brief period of sexual activin*. He also fdc 
much better EtneraUv. He slept better, fdt more settled mentally and was 
able to work'more steadily. The feeling of fatigue decreased noticeably. 

At the end of four months, a pellet of 150 mg, of testosterone was im- 
planted snbcucaneoush’. This had no additional eftect on his sexual powers 
or his sense of well-being. The good efects of the first implant continued. 


Congestion of the Prostate or Senmal Feffc/eE— Con- 
gestion of the prostate and sometimes also of the seminal 
vesicles, which may or may not be associated with infeccioa, 
is frequently present in cases of impotence and must be con- 
sidered a contributing cause. Since the prostate and vesicles 
are part of the male sexual apparatus it is understandable that 
disorders of these organs may lead to derangement of the 
sexual act. This adnexal congestion is particularly apt to be 
present in cases of premature ejaaffations or incomplete 
erections. Endoscopic examination usually reveals congestion 
of the prostatic urethra with edema of the verumontanum. 
•Massage of the prostate and veacles at weeMy or semiweeldy 
inten'als, depending upon the degree of prostatic “bosmness’' 
found on rectal palpation, is sometimes followed by increased 
potency. This treatment should be supplemented’ by advice 
designed to aid the general health and sexual hygiene as pre- 
viously mentioned. 


Obstruction to the Passage of Sernen.—Ohstmctioa to the 
p^ge of semen or defiecdon from its natural course because 
of local abnormahnes may cause sterilit)-. Injur)* to the eiacu- 
latorv- ducts incidental to prostatic operations mav result in 
parage of 4e ejaculate baclovard into the bladder Urethral 
stncmres of small caliber may impede the flow of semen to 
a degree suScient to prevent its reaching the cervix. 

* Pebra of tesiosterone were snpplicti bv Dr Mst rnK.— e j. 
Scbtnng Cotporario.T, Bloomfidd, xf J. ' ^ Gubert of the 
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iLLusTRATn’E Case.— J. S., a white male thirtj'-wo years of age, had a 
urethro-ana] sinus which he said had been present since shortly after birth 
and resulted from an incision which was made to reh'cve anal obstruction. 
Voiding had always occurred mostly through the sinus. After his mar- 
riage it was found that the semen also was ejected tlirough the abnomial 
opening. Urologic studies revealed bilateral hydronephrosis and hydro- 
ureter with resultant impaired renal function, a calculus in the prosraric 
urethra and a filiform stricture of the bulbous urethra. The urine con- 
tained albumen -1-4, red blood cells and myriads of leukocstes. Urine cul- 
ture revealed a growth of Bacillus coli. 

Treatment consisted of a suprapubic cystostomy, removal of the stone 
from the prostaric urethra and prolonged suprapubic drainage to improve 
the renal function. Internal and external urethrotomy was then performed. 
This resulted in normal semen passage, and shortly after the patient was 
discharged from the hospital his wife became pregnant. 

Obstruction to the Passage of Sperm Cells— T\\e. seminal 
fluid may be devoid of spermatozoa for the reason that these 
cells are prevented from leaving the epididymis because of 
the presence of bilateral stricture of the vas deferens. This 
condition is usually due to an antecedent bilateral gonococcal 
epididymitis. Sangree^ cites a case of this sort in which tlie 
causative factor was an industrial accident. The condnuit}' 
of the seminal passages may somedmes be reestablislfcd by an 
epididymovasostomy. 

It is of diagnostic importance to differentiate this condition 
from absence of sperm cells in the semen due to deficient 
spermatogenic function. 

Disturbances of Spermatogenesis 
Normal Semen.— Fresh, seminal fluid is an opaque viscous 
fluid which liquefies on standing. An ejaculation normal!) 
consists of from 2.5 to 5 cc. Each cubic centimeter should 
contain from 20,000,000 to over 200,000,000 spermatozoa. 
About 75 per cent of these should be actively motile and 
normal in morphology. Aedvit}’’ should be maintained ) 
most of the cells for at least eight hours at room temperature. 

Meaker^ states that normally the sperm content of semen 
is nor constant and that the causes of variations arc not know n. 

At least rwo examinations of the semen should be ma e 
whenever the husband is suspected of rcsponsibiht)^ in a 
childless marriage. 

Abnormal Spertnatogenesis.-Dcrangements of tiic sperm. 
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tosenic funcdoH be evidenced by abnormal changes in 
the sperm content of the semen. There may be complete 
absence of sperm cells in the semen; tl^ is called azo-ospemm. 
The spermatozoa may all be dead; this is called 'necrospenJna. 
The number of spermatozoa may be greatly reduced; this is 
called oJigospenfiis. There may be an increase in the number 
of abnormallv formed sperm cells. 

Maintenance of the Spennatogenic Epitheliinn.-lt is notv 
generallv accepted that the anterior pituitary gland secretes 
a hormone which is necessart' to activation of the endocrine- 
producing cells of the testis. This activating principle is 
called a gonadotropic hormone. TSTiether it also directly stim- 
ulates the seminiferous tubules or whether they are supported 
by the t^cular endocrine is not known. However, in cases 
of anterior pituitan' hormonal deficiency there are resultant 
atrophic changes in both the interstitial cells and the rubular 
epithelium of the testes. It may therefore be concluded that 
the gonadotropic hormone of the anterior pituitart' has either 
a direct or an indirect supportive influence on the spennato- 
genic epithelium. 

The thyroid gland also appears to have a relation to sper- 
matogenesis. but it is not clear whether this is direct or 
whether it involves the metabolic function of the thyroid. 
A basal metabolic determination is advisable in cases of sus- 
pected lowered fertility. 

Spermatogenesis does not completely develop in patients 
with cryptorchid testes but may be expected to become es- 
tablished if the cn-ptorchidism is corrected before pubertv-. 
This fact makes k appear likely that if the tubular epithelium 
of the testis is kept from full development bv a patholorical 
condmon existing at the time of pubeny, the damage done 
uiil be irreparable. 


DIAGNOSTIC METHODS 
Exatninaiion of fhe Semen 

eisman" has well said that “the most important and the 
most co^on test performed on the male partner in an-in- 
t oluntanly baaen marnage is the semen e^mination” The 
specimen should be collected in a dean. dr>', glass contW 
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This can usually be done by wthdrawal just before ejacula- 
tion. ^^Tien this is impossible a condom may be used but the 
specimen should be transferred to a glass receptacle immedi- 
ately after ejaculation. Othenvise the po^^"der dusted in rub- 
ber condoms is apt to kill the sperm cells. Instruction is also 
given the patient that he is not to subject the specimen to 
heat. He is told to bring the specimen in for evamination 
within one or two hours after it is collected. 

The amount of the semen and its degree of viscosity arc 
noted. A scant v^atery discharge is almost invariably deficient 
in sperm cells. A specimen which is so tliick as to be almost 
gelatinous and which liquefies onlj’' sh’ghtly may be the cause 
of sterility'' because the spermatozoa are entangled. A drop of 
semen is ex’amined microscopically to determine the appro'o- 
mate degree of multiplicity'' and activity' of the sperm cells 
and ■^s'hether abnormal forms appear to be in excess. A drop 
is e.xanuned at inteirals during a period of eight hours or 
longer to see if activity' is maintained. 

By using a suitable diluent and the apparatus for making 
leukocyte counts, the number of sperm cells in a cubic centi- 
meter of semen maj' be calculated. Special stains are used on 
prepared slides of the semen to study the morpholog}' of the 
spermatozoa. 

In semen specimens which are devoid of sperm cells, tic 
question arises whether they are not formed at all or are 
formed but kept from the ejaculate by strictures of the \ asa. 
The physical findings may furnish the ans'iver. 

If the testes are atrophic and there is a histoty or bilatcra 
mumps orchitis, or if there are concomitant signs o i>po 
gonadism, then it is almost certain that spermatogenesis is 
deficient. If there is a history of a bilateral gonococcal epidid- 
ymitis it is likely that resultant obstruction in the vasa is t ic 
cause of the azo-osperrma. 


Procedures in Doubtful Cases ^ 

There are three procedures which may be used in t* 
ful cases of male sterihty' to determine whether tasneu . 

epithelium is elaborating spermatozoa. Tirough an open g 

the scrotum the epididymis may be mciscd to secure 
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drops of flrdd for immediate microscopical examination. A 
sterile needle of large caliber may be plunged into the tesu- 
cle By attachins a svxinee and pulling back on the plimger 
as the'needle is nithdrarra, a Utde secretion from the mbides 
may be obtained for examination. The third method^ is that 
employed by Chamey^ to obtain a small piece of testis tissue 

for biopsj-. _ . . , , , 

In those instances in •vrhich exammaaon or properl> col- 
lected seminal fluid shorts all or almost all of the sperm to 
be inacrire, it is advisable to perform a Hnhner tesf before 
makina a diagnosis of necrospennia. Huhner’s method is to 
examine the cervical mucus for viable spermatozoa at varying 
intervals after coitus. If active sperm are found here several 
hours after intercourse when the semen specimens show 
necrospennia. it is obvious that the latter &ding must be 
due to an extrinsic factor. 


TREATMENT 

General Measures 

-Meakeri has emphasized the desirabilitr* of improving the 
general health in men who are apparently infertile. He advo- 
cates correction of slight degrees of anemia if this is present 
and attention to foci of infection. Chronic infections of the 
prostate and seminal veacles should be properly treated. 

If the basal metabolic rate is subnormal, desiccated thtToid 
should be administered. The starting dosage may be Vi grain 
by mouth three rimes a day, to be increased to a dosage 
sufficient to raise the metabolic rate to within the normal 
range. 


Gonadolropms 

In 1933 Brorii^ and Schaffer' reported that by means of 
intramuscular injections of the gonadotropic principle of 
pre^ancy urine, active spermatozoa were caused to appear 
m the s^en of a man whose semen previously had contained 
none. This patient was thirn'-three years of age and had tes- 
ncular atrophy from mumps orchitis at the age of twenrv- 
seven year^ Other reports appeared subsequentiv m ^-hich 
cffccB ,vcre obtAad gomdotropi'e hormoS 
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in patients in whom the seminal fluid was markedly abnormal. 
However, comparable results were not secured by others, 
’i^^eisman^ says, “Altogether, this type of therapy in my 
cases has proved disappointing, \tdth little improvement. 

It seems to me that there is one phase of this therapeusis 
vHch has not received the attention it should. Gonadotropins 
are activators. In order to be effective something must be 
present which is capable of being activated. In other words, 
if conditions are such that a response is not elicitable, then the 
activating principle caimot be expected to be effective. 

The patient of Brosius and Schaffer' was twenty-seven 
years of age when his testicles were affected. Presum.'ibty, 
spermatogenic development had been normal prior to this 
attack. This is altogether different from spermatogemc epithe- 
lial damage due to a condition antedating pubert)' since, as 
already stated, if the testicular tubules are prevented from 
developing normally during adolescence they cannot su sc 
quently be restored to functional activity. It is obvious tha 
cronadotropic therapy is contraindicated in conditions of this 
sort because there is no hope of success. It is also .a 
normal spermatogenic epithelium may be ^ , . 

aged by conditions arising after puberty'. For c-^hmpl , 
hrerd inffuind hcraionhaphy may brmg about tOTular 
vascular change “ depress the Vermamg™' 

rion beyond repair. However, I am conmneed that there ar 
cases similar to that of Brosius and Schaffer in 

tropins are effective in stimulating spermatogenesis. There arc 

^o reasons why I do not generally advocate t^ 
treatment. It is impossible to tell m advance u 
injections wall be ^enefleiff -d it is ^ 
stimulation is ever complete That is to ^ 

produced by this method do not appear to be capabie 

impregnating. _ _ . , r gonadotropins 

Mv present pracnce is to : possible done, 

in cases in which the panents want e' eO th -- P 
There are t/ar.c types of gonadotropms^a^aihblc^^^^ 

mercial sources at pr^e ■ / | £ronndotropic mn- 

m.er. ,,, 
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sonadotropic material extracted from human placentas and 
from the nrine of presnant women. My expenence has been 
confined almost wholly to the last named, and snhseqnent 
statements apply to this t>T3e of gonadotropin. I use 200 rat 
units injected intramuscularly twice weekly and tell the pa- 
tients that at least twelve weeks of treatment are required 
before a result can be expected. In cases of azo-ospermia 1 
do not recommend continuance beyond fifteen weeks h sperm 
have not been produced. The same advice is given m cases 
of necrospennia if acdvitt’ is not brought about within the 
period mentioned. In cases in which there is an improvement 
in the number or activit}' of the sperm cells in the semen, 
the inieciions are continued nnril the maximum efiect has 
been maintained for sufficient time to permit of a good test 
of the possibilire of insemination. 

Occarionally the effect produced is deleterious. I have pre- 
viously reported a case of o%ospermia in which injecrions of 
placental gonadotropin caused total disappearance of sperm 
cells from the semen. 


SUMMARY 

History about conditions which may have affected 
the testicles: delayed pubenv", injuries, mumps orchitis; and 
venereal disease, especially bilateral epididimiris. Also ask 
whether there is difficult}' in intromission because of fault}* 
erections. 

Physical Exaririnatian— Look for agus of h}*pogon 3 dism, 
conditions which might impede or misdirect "the ejaculate, 
atrophic testicles, indurated epidid}-niis (may be tuberculous 
or due to previous epidid\-mias), urethrids, prostatitis, seminal 
v^culids or urethral stncmre. Also look for correctable con- 
ditions which might influence the general health. 

Determine the basal metabolic rate. If low, raise to normal 
mrh thyroid extract therapy. 

If the first semen examination shows abnormalities, examine 
at least one more spedmen. If no spermatozoa are present, 

^ deficient spermatogenesis or 
° ^ ^ermatozoa are dead, perform Huhner 

test to make sure that actual necrospennia exists. 
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Improve the general health; improve sexual 
function. Administer thyroid medication if indicated. Eradi- 
cate genital infections. Correct abnormah'ties u'hich may in- 
terfere with sperm ejaculation. Consider epididymovasostom)' 
if bilateral stricture of the vas deferens is present. Gonado- 
tropic therapy should be tried if spermatogenic function is 
deranged. 
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DIAGNOSIS AND TREATMENT OF TESTICULAR 
DEFICIENCY— MALE HORMONE THERAPY* 

CHARLES WILLIAM DUNN, M.O^ F^.C.P.t 


ETIOLOGY OF KALE HYPOGONADISM 


^Iale h^'posoQadisni is an endocrins disorder due to a 
deficient secredon by the testis of its hormone, tptosterone. 
Became the glands of internal secredon are an interrelated 
sj'stem. a disorder or deficiency in one member of tlm system 
may, and frequently does, resolr in a complex endoc^e state, 
even though the first clinical impression is that a simple en- 
docrine disorder exists. 

By its name male hj-pogonadism indicates a ample endo- 
crine disorder, but clinical and biological study of the dis- 
order reveals that it is more frequently a complex endocrine 
disorder. In the greater number of instances, it must, from 
an endocrinological standpoint, be considered a secondary 
hypogor.adinn: and in a lesser number of cases a priiTWy 
h) pogonadism- 

The disdncrion bettveen primary and secondary hypo- 
gonadism is based upon proved principles of endocrine physi- 
olog\'. It has been definitely established that the anterior 
pituitary lobe produces and secretes into the blood stream the 
gonadotropic factor. This gonadotropic factor, believed to 
be produced by the basophile cells, is the hormonal force 
u'hich develops and maintains the hormone prodacrion of the 
s« glands in bodi sexes. The gonadotropic faaor is separable, 
biplogic^y, into m-o fractions, knovm as prolan A (follicle- 
siimuiating hormone), and prokn B (Inteinizing hormone). 
In the male, prolan A is considered to be the acrirator of the 


• Frorn th: Depaxtaiesi of Ecdoafcolosy, of PeassrlvsnA 

Slid the Grsduitc Hc^rtsl. 

1 Asochtc b Medidne, Giadcate Sdtool of -Mecicbe, Utsiversirc of 
Ecdocnaologss;:, Gisdisre Hosp.=a3 of 4e Umreisrw- of 
Pcn=r.-JrMia isd Abbgton Mcaoaal HospitaL 
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interstitial cells. Prolan A and B are both concerned in sper- 
matogenesis. Recent JSndings indicate that both factors arc 
required for activation of sex gland physiology and function, 
there being a synergistic action operating betiveen the nvo 
fractions present in the gonadotropic factor. 

In the majority of cases of young male hypogonads the 
endocrine deficiency, although manifestly a primat)'' hypo- 
sexual state, is found on analysis to be basically a priman’ 
anterior pituitary deficiency. The hypogonadism resulting 
from a deficient secretion of the anterior pituitary gonado- 
tropins can be demonstrated by urinary bio-assay. Accord- 
ingly, tliis form of hypogonadism is a secondar>' type. 

Primary hypogonadism on the other hand is caused by a 
developmental defect existing in the testes, by destnictiyc 
changes resulting from a disease of the testes themseh'cs or 
as a result of an injury to its structures, or by pathological 
changes induced in the testes by a virus or an infection in 
the blood stream secondary to some primary systemic dis- 
ease. 

An induced state of total primary hypogonadism results 
from bilateral castration. In primary hypogonadism, the 
urinary bio-assay for gonadotropins demonstrates the pres- 
ence of amounts of gonadotropic factor sufficient to main- 
tain nonnal testicular function. The defect is, therefore, in 
the tesres; that is, the testicular tissue may be unresponsive 
CO gonadotropic stimulation, or there may be insufficient 
functioning tissue. This internal secretory capacity, or testos- 
terone output, of the testes is determined biologically or by 
urinary assay for androgen and/or 17 -ketostcroids; or clin- 
ically, by the biophysiological effect of testosterone' in the 
human. 

Testosterone stimulates development of the penis, scrotum, 
prostate and the secondary sex characteristics. It deepens the 
voice to normal tone, causes the appearance or norm-ilizarion 
of absent or deficient pubic, a.xillarj% body, c.ytrcmity and 
facial hair, and effects changes in body mcmbolism by pro- 
ducing a positive nitrogen and electrolyte balance wmcfi re- 
sults in weight gain and stimulation of muscle ossuc develop- 
ment. Further, testosterone therapy stimulates growth in c.ises 
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of retarded erorrch and infandHsm, though it does not itmd 
oton-tb or produce epiph>-seal closure m cases of eunuchoid- 
Lt. In aU early obserradons the underdeveloped testes were 
not increased in size by testosterone therapt . 

The importance of determining precisely the cause of the 
h^-pogonadism in order to establish a proper and adequate 
therapeuric manasement of male hj-pogonadism is apparent. 
It is evident than hi a hypogonadal padent in whom the base 
endocrine deficiency is in the anterior pituitart , the admin- 
istradou of male hormone represents only a part of the endo- 
crine therapv required because the basic defect in the gonado- 
tropic funedon of the anterior pituitary remains nncon'ected, 
and if this eriological cause is untreated it rvill persist into 
adult life. Eumichoidiwi demonstrates how this form of an- 
terior pituitarv sonadotropic-hypogonadal deficiency mar 
continue over a period of years and result in the classical 
clinical picture. 

AktsboHcaliv we have the lean or ihe obese ennnehoid. Soroe etmnei- 
o'ds enab crca'ter heighr over the normil Asa oAers, bat all have a dis- 
proporaoastelv Isnre e rtren iitv srotrth. Thus Ae total grotvA ia Ae 



of 

eanechotdisrri rsalt from Ae assodaied protein and blood chemical im- 
bslsace which occur? in tEstosrerone dcndcnct'. The oatstaadina physical 
feemte of Ae enanchoid, aside from Ae tsU stature and sesual hypoplaaa, 
is Ae lack or abseace of secondary sexual characteristics (Fis, 250). 

We have. Aerefore, in Ae eunuchoid Ae xepreseatative'phvscal fea- 
tures of disturbed endocrine physiology esseotiallv represented bv male 
hormone dendeacy. These signs of mie hormoDe deSdeaev can be nsed 


in diaposing most of Ae secondary hj-pogoaadal cases occunins from 
childhood onwards. A spire of his marked 'rnale hormone deSdenev Ae 
e-uuuAoid never complains of Ae climacteric group of svmptoms. In our 
opmion Ais is an important point, since it indicates that Ae rhn v.rTPTi'f 
st-ndtome is more iikdy a dhtnibance ia endocrine interrelationship than 
a mere h>-pot«osten)nemia. In Ae climacteric Acre is a regression of Ae 
uhtorj- enect of male hormone on Ae tissues, whereas in Ae chronic 


ceve.opmer.tal h\-pocor.adaI case tissue regresson has not occurred, nor 
das there bep a wiAdrawal effect of Ae male sex hormone on Ae pre- 
v;y.^y e,^mng normal endocrine inrerTelatjoaship. It is Ae distaibmce 


inte^anonship whiA is an important factor m Ae dis- 
mro-d physologt- and Ae symptoms of Ae diiaicteric. 

In the clinical study of aU htiiogonadal cases rcsuldncr 
trom a disturbance of the anterior pituitary-gonadal interre'’- 
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tures under ,ts influence, and chose relating to development 


Fig. 230.— Eunuchoidism and hs'pogenitalism in a man aged rvvcntj'-nme 
Infantile genitalia; lack of libido and potentia, and of sccondar}' 
se.'cual hair and beard. High pitched voice, histotj’ of obcsitj’, weight ICT 
pounds at sixteen years. Deficient musculature and psjxholopcal malad- 
justment. Present weight 142 pounds, height 6Sii inches. Lower measure- 
ments 55 inches, span 70 inches. 


of energy and productive forces of the body. must not 
disregard the other causes of hypogonadism, namely, the 
embrj'onic developmental defects that occur in true crypt- 
orchidism and hermaphrodirism, and the anatomical abnor- 




Patienc D Patient F 


Fig. 231. 

Primary Secondary 

Hj’poihyroidism Hypothyroidism 

and Hypogonadism and Ht’pogonadism 


Patient D Patient F 

Aee 13 years 13 years 

Weight 151 pounds 153 pounds 

Height 63% inches 61?| inches 

Lower measurements 32 inches 32 inches 

Penis 1% inches 1% inches 

Testes 1% inches 1 inch 

Scrotum Normal Normal 

Rugae Plus Absent 

Secondars' sexual hair Absent Absent 

Sian Dry, coarse Soft, thin 

Obesit)- Plus Present and regional 

Thyroid Small Small 


malities in the inguinal canals and in the path of testicular 
descent. There are also acute illnesses such as mumps 
tuberculosis which are often associated wdth orchitis; and 
trauma to the testes, pathologic chaises wnthin the testes, 
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rig. 232.— Enlarged and erccdle penis wath major hypoplasia of the testes 

Patient D.D Patient 7.S. 


Aire J4 years H scars 

\Vciehc 6S pounds IlPii pounds 

Height SlVi inches 59 inches 
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and chronic states of mabmtnnon inrolviiig abso^dop from 
the intestines, such as coeliac disease and ritamin deficiencies, 
must also be considered in the etiologt' of htTiogonadisin. The 
nutritional deficiencies operate indirecdy from m endocrine 
standpoint, since the defect is one of absorption of those 
chemicals required to stmthesize the male hormone. 

It must also be noted that thyroid deficiency plays a role 
in semai development. Hypothyroidism also occurs in pri- 
mart- and secondarj- forms, the latter resultmg from m an- 
terior pituitars' deficiency (see Fig. 231). The association of 
obesit}' in many ht^pogonadal cases adds to the importance of 
the hs'pothyroid condition in this disorder. 

Insofar as has been determined, the anterior pituitary gon- 
adal mechanism in the male does nor hare cycles of gonado- 
tropic stimulation as is present in the female. The testes are 
continually stimulated by the anterior pituitara* after maturit}" 
is reached. Thus, evclusii e of tissue abnormalin’ in the gonad, 
the first likely cause of gonadal failure in males should be 
sought in the anterior pituitara' lobe. 


DIAGNOSIS 


Since from birth onwards the male gonads are normally 
aa-ailable for ready inspection, one can readily determine 
aahether or not gonadal dea-elopment is progressing satis- 
factorily even before secondary' sevual features normally ap- 
pear. Unfortunately, hoaa-ea-er, normal testicular development 
in young males is a matter of personal interpretation. Analysis 
of genital development in a large group of normafiy develop- 
ing male children has not been made. The age at w hich spe- 
cific endocrine therapy for h>-pogenitalism'should be insti- 
tuted is controveraal, the present tread bemg to avoid earlv 


Loner mea5urcmencs 

Perns 

Testes 

Cr)-ptorchidism 

Scronim 

Rupje 

Secondin sesual hair 

Skin 

ni% roid 


Patient DD. 
. 26 inches 
3 inches 
inch 
Bilateral 
Infantile 
infantile 
Ko 

Koimal 

Small 


Panent ZS. 
31^2 inches 
3M inches 
inch 
Bilateral 
Hj-poplastic 
Present 
Pubic 
Normal 
Small 
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institution of endocrine therapy in young hypogonadal males. 
The opinion that therapy in young hypogonadal males should 
be deferred is acceptable only if we are estimating the need 
for endocrine therapy exclusively from the gonadal aspect. 
In order to arrive at a proper and complete endocrine diag- 
nosis in a hypogonadal male during the preteen age period, a 
prerequisite to rational and effective endocrine therapy is 
the evaluation of endocrine function in terms of the body as 
a whole and not from the state of gem’tal development alone. 

At what age can hypogenitalism be diagnosed in the male 
child and upon what clim'cal etridence shall this diagnosis be 
based.^ Since the age standards of sexual development are 
essentially a matter of personal and clinical experience, the 
clinical evaluation of the case should be made nor only upon 
the degree of anatomical gromh of the sexual organs but 
also upon the physiological manifestations of the hormonal 
output of the testes. The size of an endocrine gland is no indi- 
cation of its functional capacity; a large, firm, insensitive testis 
may have a poor hormonal output. In making a diagnosis it 
is necessary to consider the e.xtemal gem’tal structures indi- 
vidually, and then as a physiological um’t. In my e.xpericnce, 
penile development is not a reh’able indicator of testicular 
hormonal activity for I have, on numerous occasions, ob- 
served a normal or even an enlarged erectile penis associated 
utith an unquestioned and demonstrable major degree of tes- 
ticular hypoplasia (see Fig. 232), I ha\'e seen young boys and 
adult males with enlarged penes associated uith testes the 
size of a very small lima bean. The state of development of 
the scrotum urill be found to parallel more closely the size 
and function of the testes than does penile development. For- 
tunately, in the majority of cases, the hj'poplasia of the testis, 
scrotum and pern’s parallel one another and the establishment 
of a diagnosis of gonadal hypoplasia following examination 
of the gem’tal organs and the body as a whole is nor difficult. 

THERAPEUTfC INDICATIONS 

I would say that the chief reasons given for consulting 
phvsicians for adrice concerning the need of endocrine ther- 
apy for hiTJogern’rahsm at various age levels occur as follow s. 
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1 . Crvptoidudisn-from 2 years of sge onward 
^ ^ ' ^ crmtrtK — from C 


'. Sntall-sized senstaUa ano letarcco giu« ^^oawar 

-. ObKirv and hypoEenitaliEm— from 8 or 10 years onward 
s', Delav^ cnberre-froai 12 years onward _ , , - , j 

6, Sasnkted hvrxJsenjcalism, slnggish maranty, psj'ciological and as- 

TOdared con^nonal inad^acy-frorQ 14 yeas omsart 

7. Ddaved mascclinization; secondary sesnal diaiactedstics— from 16 to 


25 Years 

S. SteriliV-frcCT 22 to 45 years 

0 . Male dintacteac or inTolutional syndrome-from 45 to 63 years 


In addition to these are the foliotving patholo^cally in- 
daced hfpogenital states trhich usually xesult in a partial or 
total lack of gonadal sufficiency: 


1. Tesacalar atropby— from 10 years of age onward— dne to; 

(s) A lamps 

(b) Infection . 

(c) Tracma 

2. Partkl or total castration resnldag from: 

(а) Tubercnlosis 

( б ) OiQrionepidielioma 

(c) Acddeats— war wounds 

The clinical manifestations of m^pogonadism vary -with die 
age of the patient. The gonadal hormone exerts its effect not 
only upon the primary* and secondary sexual structures, but 
on body grotvth and development (Fig. 233), body metabol- 
ism. blood chemisny and physical and mental energi* and 
mental reactions. 

In the preteen age our clinical survey is confined chiefly to 
evidence of subnormal anatomical and phj'ffcal development 
and a study of the metabolic status of the patient. IITien ob- 
jective evidence of hi*pogonadism is found, the degree of the 
defidency must be appraised. If the h>-poplasia of ffie genitals 
is slight and there is an absence of consrirudonal and/or de- 
velopmental stigmata of hi-pogonadism, one must recosnize 
the importance of the authentic and accredited reports vvhich 
indicate that the e.vpeccant (nontreatment) manasement of 
h\-pogonadism and ciyptorchidism is preferable since descent 
pf the c^-ptorchid testes and normalc}' of the gonads have 
in some instances eventuated. Unfortunatelv, however, these 
reports of large groups of cases have considered the problem 
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purely from the genital aspect and have not set forth whetha: 
evidence of associated endocrine disorders vas exhibited in 
the crj'ptorchid cases. 

It is our belief that the presence or absence of clinical signs of uko- 
ciated endocrine deficiency should be the major point in determitung 
svhether or not one should institute endocrine therapy for crt-ptorchidism. 
If the case exhibits concomitant signs of endocrine ht'pofunction such as 
retarded crotrth, as well as direct evidence of hj-pogenitalism and crv'ptor- 
chidism, the necessitv' for endocrine therapy, irrespective of the age period, 
is sufiiciently established. I believe that the evaluation of the gonadal 
(cenital) state should not be the sole determining factor of tlie form of 
endocrine therapy to be instituted. The body development as a whole, 
alone with the general metabolic state, should determine the need, tv’pe 
and dosaee of endocrine therapv. It has been established that defective or 
faults- nutrition is often a causative factor in hvpogonadism. and that 
dietarj- control of abnormal nutritional states (obesits-) will improve genital 
development in many cases. In fact, reduction of the metabolic load on 
the endocrine system, particularly the thvroid and pituitary glands, is an 
imponant aspect in the management of all endocrine deficiencies in which 
excessive food intake and obesitv' are present. 

The pretcen age patients wth underdeveloped testes, com- 
plicated by cn'ptorchidism. are usually first referred for en- 
docrine therapy at ages from sLx to eight years and upwards. 
To age fourteen it is usually the child's general constitutional 
or obese state and his retarded genital development, and oc- 
casionally mental and scholastic difficulties, which cause the 
parents to seek medical advice. The obesity* in such cases is 
usually progressive in n-pe, avith a predispoadon for localita- 
don of deposits in the mammar}' and pelvitrochanterian re- 
gions. This feminine ta-pe of body contour resulting from 


Ave . . _ 

^Y eight 
Height 

Lower mcasuremenib 

Perns 

Testes 

Crv-ptorchidism 
Scrotum . 

Rugae . 

ScoDndarv sexual hiur . 
SUn . 

ThjToid . 

Gvnccomastu 


Parient F. M. 

Parient A. B. 

16 years 

20 years 

159 pounds 

111 pounds 

681" inches 

65 inches 

inches 

53IG inches 

4 inches 

2 inches 

IVi inches 

Vs inch 


Xormol 
Normal plus 
.Advanced 
Normal 
Normal 
Plus 


Yes— surgerj* 
Hv-poplasdc 
Infantile 
Deficient 
Thin 
Normal 
Minus 


Patient 1. Y. 
16 years 
SO pounds 
5S inches 
30 inches 
~ inches 
1 inch 
No 

Normal 

No 

Deficient 

Thin 

Normal 

Minus 
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the obese deposits, combined with a lack of interest, enei]g}’, 
^Fg^tessiveness and endurance normally exhibited by males 
of this^ age, is a prominent part of the clinical picture and 
the chief source of concern of the parent interested in the 
child’s future. The state of obesity in some, the retarded 
growth in others, as well as the energy deficit obsen^ed in 
hypogonadal cases may produce profound psychological 
changes. The patient will often avoid the usual boyish activi- 
ties, seclude himself and develop an interest in art or music, 
or become an ardent book lover. He avoids the normal out- 
door life of other boys of his age, spending much of his time 
indoors. 

Another factor may account for the mental and physical 
inertia seen in hypogonadal boys, especially those with an 
anterior pituitary deficiency. Not infrequently these patients, 
who are usually of normal or subnormal weight, have hypo- 
glycemic attacks which vary from nervousness and e.vhaustion 
to epileptic seizures. Such patients must have supplemental 
therapy, such as buffer meals of fats and carbohydrates, to 
combat the hypoglycemia. 

Medical opinion appears to favor the theory that up to age nvcive 
nature should be allowed to take its course if retarded genital development 
only is observed. From what has been stated, however, it is evident that, 
irrespective of the age before adolescence at which male hypogonadism is 
diagnosed, the problem of therapeude management is not one to be dis- 
missed lightly on the assumpdon that the inherent natural body and en- 
docrine forces will effect a normalizadon of retarded sexual development 
and its complicadons. We do not wish, however, to convey die opinion 
that all hypogonadal children should be treated by endocrine tlierapy when 
first observed. To do so would disregard our own clinical experience and 
that of others that corrccdon of nutritional factors, particularly control 
and reduction of obesit)', produces a beneficial effect on die associated 
hypogenitalism. 

As the untreated hypogonadal male passes from childhood 
to adolescence or adulthood die endocrine and clinical 
picture becomes more complex; on the other hand, it be- 
comes more clearly defined, and the objective and subjec- 
tive indications for endocrine therapy arc more clearly in- 
dicated as age advances. It is in the younger prctccn age group 
that the ncccssit}’’ for endocrine therapy is sometimes dis- 
puted. The subject of cryptorchidism represents the contro- 
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vers\* over treatment, because here the therapeutist and the 
surseon present conflicting records of their observations. 

ANTERIOR PITUITARY GONADOTROPINS 

Anterior pituitary- preparations used in the treatment of 
Eonadal deficiencv may be classified as (1) standardized and 
(2) unstandardized preparations. 

A standardized preparation of the gonad-stimulating frac- 
non has been obtained from the anterior pituitart' lobe of 
catde or sheep. This preparation is knorvn as anterior pituitary 
gonadotropin (A.P.G.). 

Toiyamyn is a preparation containing all the anterior pirui- 
tar>' fractions (tropines) . in the proportion said to exist in the 
anterior pituitair' gland. It finds its use in cases in which 
there are general clinical agns of anterior pituitat}' deficiency 
coexisting nith gonadal deficiency. A.P.G. is clasified as 


.^ATTERIOR PrrCIX.VRY COXYDOTROPIXS 


A rJ frier PituHcry 
Crrc^circp-k Fcetcr 
(1 cc. = 500 units'* 
.\verst, McKeann & 
Harrisoa, lac. 
.Amour 


Dcja'c 

1 oc. dailr or every otiser day or 2 cc. every otter day 
until 50 cc. are administered. (Coatinuoui admiaistiA 
tion of this preparation is lihdy to produce an antihor- 
mone state.! 


PirJycnrj'n Same as above. 

(1 cc. = 25 units) 

.A}*Erst, McKenna St 
Hartison, Inc- 
.Amour 


Prffhy:-’: 1 or 2 cc. every other day for three months. 

(1 cc. = 100 units) 

Steam 


ArFirifr: 

(1 CC- = 50 R-U. gon- 
adotropin and 200 
ETtinea p;g units 
Ihjtn tropin) 
RocheAOrganon, Inc. 


I cc. two or three times a -n-eek. (Because of thyrotrop'c 
content check pulse and basal metabolic rate.) 


a gonadotropm_ aloTig_ with two other gonad-stimuladncr 
preparations which tvhile not derived from'^ the anterior pit- 
uitary,' lobe have biological actions on the sonads which closely 
approach those observed uith anterior pituitaiv gonadotropin 
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A more recent preparation of this gonadotropic class is 
pregnant mare's sertm gonadotropin (P./M.S). The biological 
action of P.M.S. more closely approaches that of the anterior 
pituitary gonadotropin than either the anterior pituitary-like 
factor (A.P.L.) or choriomc gonadotropin. 

The unstandardized anterior pituitar\' preparations are so- 
lutions of anterior pituitan'’ lobe and the dry extracts of the 
same. Their therapeutic value has been determined only by 
clinical trial; accordingly, their therapeutic value is questioned 
and their use is considered unscientific by many. A^'hilc 
numerous clinically e.xperienced endocrinologists advocate 
their usage on the basis of results obtained in animal expen- 
ments, their usage in the human has failed to confirm the 
findings. 


CHORIONIC GONADOTROPINS 

The chorionic gonadotropins have been most vidcly iHcd 
in the treatment of cryptorchidism and hypogonadism. T c 
dosage has varied xvidely from 100 rat units to more than 
1000 rat units from daily to three times a week and for 
periods of n\'o or three months to years. As one dosage c\ c 
has failed to effect results in cr}'ptorchidism, it has been nc 
custom for some clinicians to raise both the dosage and tic 
frequency of administration. The same therapeutic rcg^cti 
has been resorted to in testicular underdevelopment. I's 
accounts for the wide range of dosage utilized in these dis- 
orders. In both n-pes of cases there has been a high percentage 
of failures and, to a lesser degree, abnormal penile growtu 
and advancement of skeletal and body maldcvclopmcnt. 

We believe that chorionic gonadotropic therapy is ncsc 
suited to cases of cnTrorchidism vTich pcrsi^ to ® 

twelve to fourteen years, in wfuch dela}' m pubertal r 
is manifest. From 500 to 750 rat units are .ndnnmstercd b> 
hvpodermic three rimes a week for a penod o ^ 
nVclve weeks. If descent does not ^S^cd if 

remiinatine the first scries, sorgen' should be consid 
there is a possibilit}- that an anatomical J ”tcd 

of the ciA-prorchidism. otherwise f 

If this fails, surgerj' is definitely indicated. ^Vhen a single 
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CHORIONIC GONADOTROPINS 
Pl^cenxai. or Ukikarv ExiRAcnvES 

PrcpuTCiion Dosage 

A.P.L. 100-500 R.Ii. daily or eveij- other day. 

(1 cc. = 100 or 500 
R.U.) 

■Ayerst, McRenna & 

Harrison, Inc. 

Anluilrir, S Same as above. 

(1 cc. = 100 or 500 
I.U.) 

Parke, Davis & Co. 

Prcgnyl Same as above. 

(1 cc. = 100 or 500 
I.U.) 

RocheDrganon, Inc. 

Praniuron 150 to 750 1.U. three times rveekly. 

(1 cc. = 150 or 750 

l.U.) 

Schering Corp. * 

PcUu'nr, 50 to 1000 1.D. three times a week. 

(1 cc. = 100 or 500 
I.U.) 

Squibb 

Karelin 100 to 500 R-U. three times a week. 

(1 cc. = 100 R.U.) 

Rlnthrop 

Pkecxa^t Mare Sercm Hvieacis 

Anlcron 400 l.U. three times weekly for two to three months. 

(I cc. = 400 or 2000 
l.U) 

Gonadotropic 

Schering Corp. • 

Genedogm 400 to 1200 l.U. as indicated. 

(1 cc. = 200 or 400 
l.U.) 

Gonadotropic 

GcT.ac:r. 250 l.U. three times weekly. 

(I cc. = 500 l.U.) 500 to 1000 1.U. weekly. 

GoaadoUopic 
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undescended testis is extremely small and the other testis in 
the scrotum has undergone compensatorj’’ hypertrophy, 
puberty may be progressing satisfactorily and surger>' is not 
so imperative. Since the blood vessels to hj’poplasdc testes arc 
also small they are likely to be damaged during operarion or 
by postoperative healing, and atrophy of the testes may occur. 
In favor of surgical inten^ention, on the other hand, even 
when the crj'ptorchid testis is suspected to be very' small, is 
the increased incidence of mah'gnancy reported to occur in 
cryptorchid testes which are intra-abdominal. 

Tregnant mare serum is another gonadotropic factor now 
available for stimulating gonadal development. This prepara- 
tion and the gonadotropic factor obtained front the anterior 
pituitary lobe have not in our clinical cases produced favor- 
able responses. 

ANTERIOR PITUITARY-THYROID THERAPY 

'\^^e continue to rely upon the therapeutic activity of an- 
terior pituitary’’ extract administered'orally’’, in hy’pogonadism 
in male children. As a general’rule we prescribe a daily dose 
of 1 grain of anterior pitiutary^ e.xtract for each four ye^ 
of age. Thyroid U.S.P. is combined m'th the anterior pit- 
uitary^ e.xtract in the proportion of 1 grain of thyroid to 10 
grains of anterior pituitary, when signs of h.vpothyroidism 
coexist. "When calcium is required we administer calcium 
gly’'cerophosphate, 4 to 8 grains daily, in combination with the 
above. '\^Tiile this method of therapy docs not effect as rapid 
a therapeutic response as might be desired, it is more ac- 
ceptable to young boys and can be adjusted as progrc.ss is 

observed. . . 

The time of administrarion of oral anterior pituitary 
extract is all important. It should be admim'stcred after meals. 
The animal glandular e.xtract should be given all the .ad- 
vantages of e.xtracdon by the juices required for the digestion 
of the animal food we ingest. If the anterior e.xtract is not 
administered at or near the conclusion of the meals it is rela- 
tively inactive. , 

No specific effect of therapy is observed dunng the fim tnrcc 
months of therapy, but from a general con.sdrurional stan 
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point the patient observes an increase in ener^* and phyacal 
acdvitj'. Later, a genital response to therapy is evident m an 
increase in pubic hair, an improved appearance and incre^e 
in size of the scrotum and a gradual increase in size of the 
penis. After four and one-half to five months of therapy an 
increase in the size of the testes occurs, averaging roughly % 
inch for ever}* sis months of therapy. 

At the end'of sis months’ therapy one observes a generalized 
stimulation of hair gronth, axiUarj* hair growth usually first 
appearing at this time. The high pitched voice begins to 
deepen but cracks occaaonally. During the period of sis 
months when the improved genital development is occurring 
a concurrent stimulated and often an accelerated normal 
statural growth occurs. Improved muscle development also 
appears. This improvement in genital and physical develop- 
ment tends to stabilize the ps}'chological reactions, the total 
effect therefore being to normalize the maladjusted young 
h)'pogonadal male. 

Therapy can usually be reduced in about two years, and 
concluded as a normal rate of development is reestablished. It 
should be remembered that the natural endocrine forces do 
not rapidly effect sexual maturit}- and there is, therefore, no 
reason in young males to effect by endocrine therapy an ab- 
normally rapid development of se.sual function. 

The effect of orally administered anterior pituitarj' extract 
and thyroid to young h>'pogonadal males has been studied 
in over 100_ private and clinic cases, which have exhibited the 
following signs of gonadal deficiency: (1) retarded develop- 
ment of all the genital oigans; (2) persistence of puerile voice 
pitch; (3) retarded or absence of secondar\- sexual hair; (4) 
deficient e.xtremit>- hair growh; (5) deficient body muKula- 
ture^ and hypotonia; (6) deficient physical ener 2 ^'■; (7) de- 
fective ps\-chological advancement; (S) immature* male per- 
sonalit)-; and (9) growth dx-scrasia; disproportion of the 
trunk and total height ratio. 

The follon-ing case histories serve to illustrate the results 
that are usually obtained when the above therapy is admin- 
istered to well defined cases of male ht-pogonadi^. 
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The eldest of four brothers (Case 1) was referred for eramination at 
the age of thirteen and one-half years with all the complaints cnumcntcd 
above. The length of his penis and testes in their longest diameter 'vas 
inches and % inch respective!}'. The scrotum was poorly developed 
and its rugae were deficient and underdeveloped. His initial therapy was 
anterior pituitary extract, grain ^5, and thyroid, grain Vio, three times a 
day, administered at the end of each meal. 

Improvement under this therapy, which was continued for a long 
period, was marked, but unfortunately the patient contracted mumps 
complicated by an orchitis which induced a second period of retarded 
gonadal development. In our opinion, the orchitis of mumps has a devas- 
tating effect upon the testis structure and particularly upon its hormonic 
capacity. 

In spite of the fact that the testes of the patient had developed to 
normal size after five and one-half years of therapy, he proved to be no 
exception to the general observation that mumps causes an intrinsic tissue 
change in the testes which interferes with male hormone production even if 
atrophy of the testes does not occur. Evidence of diminished male hormone 
output from his normal-sized testes is shown by the failure of his penis 
to develop to normal adult size, the failure of his voice pitch to become 
normal, and certain of his mannerisms which arc at least submasculinc. His 
pubic, a.xillary and body hair growth are normal but there is a deficient 
beard growth. However, the therapeutic end-result is better than that of 
an adult male, who, after attaining genital normalcj’, contracts mumps and 
orchitis, since experience has shown that this patient is more reactive to 
testosterone therapy than the latter. 

The effect of therapy upon growth and upon tlic testes m 
Case 1 is shown graplu’cally in Fig. 234. Each of this patient s 
three younger brothers (Cases 2, 3 and 4, Fig. 234) mani- 
fested retardation of growth and genital development at 
pubernL As xvill be seen from the chart, patients 2 and 3 were 
allowed to establish definite physical evidence of retarded 
growth and genital development before therapy w'as insti- 
tuted. As the familial or inherited anterior pituitarj' dcficicnc) 
became apparent the fourth brother was treated earlier than 
the others. A more rapid effect of therapy became evident m 
this case within three months after instituting it. Citations of 
improvement of symptoms and details of therapy in these 
cases would be repetitious. Patients 2, 3 and 4 were started 
on the same therapy as the first patient. The maximal daily 
dosage of anterior piruitar}' extract administered oraiiy w-i? 

4 grains, wtith an av'crage dose of 2 grains. None of these boN s 
show’cd a tendenc}- towards obesit}'; accordingly, their aycr- 
aeze daily dosage of thyroid w.as Vs gmin and the maxima 
dosage was grain. They all have manircd sexually, except 
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zs noted above in Qse 1. In the odier brothers the secondaiv 
sex chaiacterisncs. voice, body hair development progressed 
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The eldest of four brothers (Case I) was referred for cramiMrion s' 
the age of thirteen and one-half 5'ears with all the complaints eaumcntcd 
above. The length of his penis and testes in their longest diameter was 
llA inches and % inch respectively. The scrotum was poorly developed 
and its rugae were deficient and underdeveloped. His initial "thcrapv was 
anterior pituitarj' extract, grain and thjToid, grain three times a 
day, administered at the end of each meal. 

Improvement under this therapy, which was continued for a long 
period, was marked, but unfortunately the patient contracted mumps 
complicated by an orchitis which induced a second period of retarded 
gonadal development. In our opinion, the orchitis of mumps has a devas- 
tating effect upon the testis structure and particularly upon its hormonic 
capacity'. 

In spite of the fact that the testes of the patient had developed to 
normal size after five and one-half years of therapy, he proved to be no 
e.vception to the general observation that mumps causes an intrinsic tissue 
change in the testes which interferes with male hormone production esen if 
atrophy of the testes does not occur. Evidence of diminished male homioriC 
output from his normal-sized testes is shovm by the failure of his penis 
to develop to normal adult size, the failure of his voice pitch to become 
normal, and certain of his mannerisms which are at least submasculinc. His 
pubic, axiUara’ and body hair growth are normal but there is a deficient 
beard grouth. Hotverer, the therapentic end-result is better than that o! 
an adult male, who, after attaining genital normalcy, contracts mumps and 
orchids, since e.vperience has shown that this patient is more rcacnvc to 
testosterone therapy than the latter. 


The effect of therapy upon growth and upon the testes in 
Case 1 is shosvn grapWcalJy in Fig. 234. Each of this patient s 
three younger brothers (Cases 2, 3 and 4, Fig. 234) mani- 
fested retardation of growth and genital development at 
pubern*. As will be seen from the chart, patients 2 and 3 were 
allowed to establish definite physical evidence of retarded 
growth and genital development before therap}" svas insti- 
tuted. As the familial or inherited anterior pituitary' de/icicnc} 
became apparent the fourth brother was treated earlier than 
the others. A more rapid effect of therapy became evident in 
this case within three months after instituting it. Citations of 
improvement of symptoms and details of therapy in these 
cases would be repetitious. Padents 2, 3 and 4 were staned 
on the same therapy as the first patient. The mavimal daih 
dosaee of anterior pituitaiy c.vtract administered orally s\as 
4 grains, with an average dose of 2 grains. None of tht^c bo> s 
shoaved a tendency towards obesity; accordingly, their nver- 
acre daily dosace of thvroid was % grain and the mavimal 
dosage was V, grain. They all have matured se.vuall}', e.x-ccpr 
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as noted above in Csse 1. In the other brothers the secondary 
sex characterisncs, voice, body hair development progressed 
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their penes are normal size— 4 to 414 inches long in a relaxed 
state. They are normal, physically and ps)^chologically. All 
have exhibited an accelerated grovT:h rate and all have at- 
tained normal height as is show in the chart. 


The chart (Fig. 234) also includes the graphs of the statural and tes- 
ticular growth produced by oral anterior pituitart' therapy in nonbrothers 
who presented the hj’pogonadal s)'ndrome herein descnbcd. These indi- 
vidual graphs demonstrate a consistent, concomitant growth-stimulating 
effect on both the gonads and stature. Patient a was referred because of 
retarded growth and genital development. Ail members of his family are 
short in stature. He is now taller than the other members of his family 
and his genital organs are well above the normal aserace Padent 6 was 
referred because his rate of growth and attained height and genital de- 
velopment were estimated to be inadequate for subsequent admission to a 
mihtary service school. The response to therapy here w as s cr\' sansfanon' 
staturally, genitally and mentally. In fact he u as able to enlist in a foreign 
service. Patient 7 e'thibited a marked gcmtal response to therapy. He had 
a moderate degree of genital hs-poplasia, with the chief ssmiptoms being 
rapid gain in weight, typical localized obesity' deposit in the mammary, ab- 
dominal and pels otrochantenc regions, physical and mental lethargs', and 
psychological maladjustment. Following the daily' administranon of from 
2 to 3 grains of anterior pituitary' extract and ’4 to I gram of thyroid his 
weight gain ssas controlled and reduced, sexual development progressed 
rapidly and the sexual hair increased to normal and the soicc deepened to 
a husky' pitch. Therapy was discononucd at the age of fifteen and one- 
half years. His sexual progress has been satisfactory to the point that the 
hair growth on his upper lip and beard regions is distinetJy ctident. 


The criticism might be offered that the mcreases in height 
and the gem’tal development in our cases might have occurred 
normally wthout therapy. Our e.xperience is quite to the 
contrary, ^^^e obsen'e that the interruption of therapy or its 
discontinuance is associated respectively' tvith a lag or cessa- 
tion of therapeutic effect. Interruption of therapy' has been 
practiced in our cases and the lag of growth effect is observed 
in the graphs in Cases I to 4. 


Case 8 is included in the graph to show the marked effect of antenor 
pituitary therapy on growth m a pauent with normal sized testes ana 
perns, and secondary se.x hirsunsm. He was markedly retarded m pro\ 

His chief complainis w ere sci ere daily headaches, inability to ^in w ci 
hich pitched x oice and lack of physical and mental energy . le P‘ 
therapcunc results, subjecare and objccute, prosed that a male Iiormo - 

'^'^^The'casc'^”f'G. S. illustrates points concerning the duration 
nnuance of therapy. He was refeWed at twehe and onc-half years of a^^e 
with a history of basing completed a senes of antuitnn . j 
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w-ice a weet for a period of ten tveeks, tritb peganre resets on his 
piasdc testes. These^\\-ere the aze of the average ohve pn and the pems 
was U4 inches Ions. The scrotom was underdevdoped. He given 6 
srrains of anterior pituitart- extract and ^ gr^ of ^ttoid daily for four 
months AATien testicular srotvth was established the dosage of antenor 
Dimitar^- extract was reduced to 4 grains. Satisfactorj* progres was rnam- 
tained 'and at the end of two and one-half y^ the antenor pitmc^’ 
th\Toid therapy was temporarily discontinued ^ce a nonnd genital de- 
velopment for "the patient’s age' had been reached. His phyacal and psy- 
chological states were satisfactoty. _ _ - , , 

The padent did not return for one t'ear, and during this penod he re- 
ceived no therapy. He returned at age sixteen and one-half ye^ because 
he had failed to maintain genital development and was gaining weight 
rapidly and becoming introspective and shy. Examination revealed that his 
penile and testicular measurements were practically the same as a year pre- 
viousli-, namely, 3 inches and 114 inches respectively. Th^py was re- 
sumed at the initial dosage. Hj-pogonadal cases must be maintained under 
observation until full genital development and normal male hormone secre- 
tion are assured. 


We do not hold the opinion that it is desirable to maintain 
comhnmis oral endocrine therapy in young hj’pogonadal 
males. On the contrary, tve believe in interrupting Aerapy or 
at least reducing dosage by 50 per cent ever)’ three to six 
months to determine the effect and need of therapy. Further- 
more, tve are generally opposed to the administration of en- 
docrine preparations in large dosage; in fact, we attempt to 
thrust all the load we can on the patient’s own endocrine 
mechanisms. If we maintain the dosage of the endocrine 
preparation in excess of the patient’s endocrine deficiency we 
will eventually increase this deficiency, since we remove the 
normal demand stimulus upon the endocrine gland. 

The dosage, tj-pe and duration of therap)’- cannot in fact 
be standardized. It must 'oe individualized and selective; and 
last but not least, it must be rationalized to the physiolo'gical 
needs of the body. Failure to do this and shotgun therapy 
account for the majority of therapeutic failures in young 
hypogonadal males. It also permits the opinion of the anri- 
oralists to survive. 

This form of therapy is effective in at least 70 per cent of 
our cases. There have been some complete failures observ^ed. 
I- allure can usually be foreseen in those cases in which the 
tcsus is extremely small (infantile) and its form and shape 
as determined by palpation and measurement, is that of a small 
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lima bean, wth the consistency of a fibrotic tissue having a 
thick capsule. Digital pressure on this testis does nor produce 
a sense of discomfort to the patient. All methods of therapy 
aimed at activating the testes in such cases have failed, but 
the male hormone, testosterone, has in such instances cor- 
rected the male hormonal deficiency. 


TESTOSTERONE (AIALE HORAIONE) PREPAR XTION'' 


Preparalion 


Dosage 


Oreion 

(5, 10, 25 mg. testos- 
terone propionate 
per 1 cc ) 

Schermg Corp. 

Neo-Uovibreol 

(5, IQ, or 25 mg testos- 
terone propionate 
per 1 cc.) 

Roche 

Perandren 

(5,10, or 25 mg testos- 
terone propionate 
per 1 cc.) 

Ciba 

Oreton 5/— Schermg 
Neo-Hombrcol — Roche 
itetandrcn — Ciba 


Oreton— adult males: 25 mg. three times a neck, rcduanp 
gradually to 20 mg .as control of deficiency is c-taK 
hshed. Adolescent males 5 to 10 mg cacry three to 
seven days 

Oreton M— three to fiac times the abo\c do<igc. 

Neo-Hombrcol— 5 to 50 mg. •neckly according to the 
indications 

Neo-Hombreol M— 20 to 50 mg ncekly 


Perandren— dosage vanes nith i 

age of paU'ent— 5 mg to three 25 mg do-cs per 
iletandrcn — same. 


These preparations arc methyl testosterone di'pen'cri 
as lO-mg. tablets 


OixrxreNTs 

Onion E-Schering The ointments arc “PP'''=‘^ nii“a< 

rCr'/ThcyTr? b«^t suited for I^xal gronth 
AvSmlif-Roche ^Umulatmg cflect and maintenance dosage 
(4 mg. testosterone 
per dosule) 

Perandren — Ciba 
(2 mg testosterone 
propionate per 
gram of ointment) 

testosterone (MALE HORMONE) THERAPY 

Tesrostcrone (male hormone) has been 
the hormone produced by the in gonadal 

rained with the vanous 

deficiency in the human , chemical sub- 

by animal e.vpenmentanon. Testosterone is 

stance, closely related in chcniica 

cortical and the ovarian hormones, estrogen an i 
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It is rapidly broken domi into biologicaUy less acuve male 
hormone substances such as androsterone; and it h^ been 
found necess3r>- to combine nith it certain _acid_ radicals, as 
the propionate, to prevent its too rapid utilization. ^ _ 

Testosterone preparations in various chemical combmanons 
—testosterone propionate, methyl testosterone— when admin- 
istered cause a disappearance of the clinical signs and sjunp- 
toms of gonadal deficiency, irrespective of the age of the 
patient. Testosterone does not stimulate gonadal development 
but corrects the male hormone deficiency by acting as a re- 
placement agent. Only the gonadotropins are biolo^caliy 
capable of stimulating gonadal development, thus indirectly 
increatinsr male hormone production. In the ideal therapeutic 
regimen in gonadal deficiency associated nith h}'poplastic 
gonads they are first given a trial. 

The result of male hormone administration after failnre of anterior pit- 
nitar}' or sonadotropin therapy is illustrated in patient H. H. At the age 
of sixteen rears this boy showed delayed grot^th and genital development 
and absent of secondarv* sex characteristics. Equally pronainent were his 
shyness, the embarrassment caused by his high pitched voice, the con- 
saousncss of his infantilism and the resultant psj'chological disturbance. 

At the rime of examination he was 56 inches tall and weighed 
pounds. During the preceding year he had received mcertupted anterior 
pitmtaiy-thyroid Aerapy without sufficient improvement or the genital 
hj-poplasia and sccondatt' sex characteristics to sarisfy him. Because of his 
increasing concern he was given 10 mg. of Oieton M orally every other 
night. Tlie therapeutic response was very sarisfactorj' at the end of one 
month of therapy. He continued to improve in weiehc, height and enerst' 
as therapy was maintained. The mental improvement was paxticularlv notVd 
as soon as the penis enlarged, the pubic hair became heavier and" darker 
and the voice pitch deepened. He lost the feeling of embarrassment that 
had haunted him and gained confidence in himself. .At the end of eight 
months, during six of which he received Oreton AI therapy, he was <50^ 
inches call and weighed 94 pourrds. TTie secondarj' sex characteristics were 
fully developed and the penis was of normal size. The testes and scrotum 
shotved increased development. His voice deepened beyond normal pitch 
out is rising to nearly normal pitch two months after disconrinuing therapv. 

Anoriier patient, aged sixteen years, similarly treated during the same 
penod, was 55Vi inches tall and weighed 76 pounds when first seen. After 
M mon^ of Oreton M therapy his height increased to 58U' inches and 
his weight to 85 pounds. He had a corrtsponding improvement in genital 
development and normalization of secondary sex characteristics. 

In these cases there is e.xhibitcd not alone the grottTh effect 
o male hormone on gerncal and associated secondax)’^ tissues 
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but equally its somatic growth effect on osseous and protein 
tissue, particularly muscle tissue. The weight gain which 
occurs during male hormone therapy is not due to deposition 
of fat tissue but is chiefly derived from increased muscular 
development. Because of the increased musculature, better 
physique, and the increase in physical and mental energ)% the 
patient’s whole personality vuU change completely and he 
vdll assume a normal place, physically and mentally, in the 
actitnties of his own age group. 

Male hormone therapy should be adjusted to produce a 
balanced physiological response in the patient. The advance- 
ment of the sexual hypoplasia and secondar)' sexual char- 
acteristics to a normal state is not the only objeedve to be 
sought. Our purpose is also to normalize the patients con- 
stitutional and psj’-chological reactions. In young males the 
excitation of libido must be carefully watched and the dosage 
of testosterone regulated to control this ps>’chosexual re 
action. The act of masturbation may be incited by the rapid 
penile growth and prolonged erections produced by c.\xcs- 


sive therapy. 

In the pre-adult ages, for social reasons done, it is more 
desirable to effect a gradual rather than a rapid compensanon 
of the male hormone deficiency by the administration ot male 
hormone. A priming dosage of 10 to 25 mg. of testosterone 
propionate weekly is given before the patient jiHowcd to 
experience the total effect of sexual excitation and erection . 
Evidence that a priming effect has been obtained is seen in 
the psychological improvement, the weight gam and incrcax 


This progressive therapeutic regimen is particularly apphe 
able in hj-pogonadism in males between the ages o 

’InrtlTgf find a, large nunrber of cnnnd.nidr 

who have expenenced neither libido nor potcntia. > ^ 

of phvsical and mental inertia are frequently ^ ^ . 

plaint: Scholastic or business progress is often un-ati . 

sssassssss 
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testicular deficiency— ALYLE 

vanced h\'pogonadism that one obserres the M therapeutic 
value of male' hormone therapy. From 10 to 25 mg. of t^os- 
terone propionate is given two to thrae times weekly to 
overcome the s\~ndrome of sexual defidency. 

Advanced hypogonadism in the age group under discussion 
is in its constitutional and mental ejects to the 7;ijle 

cYmuctsric. The laner has the added SNTnptoms of flashe^ 
sw’ests, irntabilit}', depression, headaches, loss of libido and 
diminished or absent potentia. The climacteric male has been 
sexuallv competent though he has regressed to a sexual state 
comparable to the h>-pogenical patients (exduding the eunu- 
choids) of the rwenn'-year age group. The cause may have 
been a long illness, prolonged mental strain, testicular atrophy 
after mumps, tuberculosis, or other infection, or trauma of 
the testes which has damaged their function. 

The therapy of both the male climacteric and of hj'po- 
gonadism in sixteen-to-twent\'-five-year-old males is essen- 
tially shnilar: 25 mg. of testosterone propionate is given two 
to three times a week until the desired clinical results are 
obtained. 

In the climaaeric age group one finds patients with a prior 
historx* of mumps who are refractoiy to testosterone therapy. 
The dosage in these cases has had to be doubled and even 
quadrupled before libido and partial potentia have been srim- 
ulaced. One might believe the loss of libido and potenda to 
have a ps>'chologicai baas were it not for the fact that these 
patients experience return of the energx', initiative, a^res- 
siveness and the normal mental reactions they formerly pos- 
sessed. They again become ph\-acally and mentally fit for 
economic and social life. This return of self-confidence and 
vigor is so ^rifxTng and sarisfafing that the dinunished libido 
and potentia are of minimal concern to the patient. 

The best form of testosterone therapy for the eimuchoid is 
the vnphmation of pure testosterone in dosage of from 300 
to 430 mg. per implant. The dosage is )ndged bv the patient’s 
re^onse to hx-podemuc therapy- Implantation therapv per- 
^ the gradual absorption of testosterone from the pellets. 
The absorption from such an implant has been estimated bv 
us to be from 3 to 5 mg. per diem. As the implant is al^ 
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but equally its somatic growth effect on osseous and protein 
tissue, particularly muscle tissue. The weight gain which 
occurs during male hormone therapy is not due to deposition 
of fat tissue but is chiefly derived from increased muscular 
development. Because of the increased musculature, better 
physique, and the increase in physical and mental cncrg>", the 
patient’s w'hole personah't}'’ ■niil change completely and he 
udll assume a normal place, physically and mentally, in the 
activities of his ovm age group. 

Male hormone therapy should be adjusted to produce a 
balanced physiological response in the patient. The advance- 
ment of the sexual hypoplasia and secondar}’^ se.vual char- 
acferisrics to a normal scare is not the only objeenve to be 
sought. Our purpose is also to normalize the patient’s con- 
stitutional and psychological reactions. In young males the 
excitation of libido must be carefullj' watched and the dosage 
of testosterone regulated to control this psj'chosexual re- 
action. The act of masturbation may be incited by the rapid 
penile growth and prolonged erections produced by exces- 
sive therapy. 

In the pre-adult ages, for social reasons alone, it is mpre 
desirable to effect a gradual rather than a rapid compensation 
of the male hormone deficiency by the administration of male 
hormone. A priming dosage of 10 to 25 mg. of testosterone 
propionate weeldy is given before the patient is allowed to 
experience the total effect of sexual excitation and erections. 
Evidence that a priming effect has been obtained is seen in 
the psychological improvement, the weight gain and increase 


in energ>L 

This progressive therapeutic regimen is particularly applic- 
able in hypogonadism in males between the ages of sixteen 
and twenty-five years. 

In this age group we find a large number of cunucnoias 
who have e.xperienced neither libido nor potentia. Symptoms 
of phvsical and mental inertia arc frequently a major com- 
plains Scholastic or business progress is often unsatisfactoty 
because of lack of drive and endurance. Some patients lack 
inspirational effort and realize they arc misfits econonu^lly. 
socially and maritallv- It is in this group of cases with ad- 
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vanced hT-pogonadism that one observes the full therapeutic 
value of male hormone therapy. From 10 to 25 mg. of t^os- 
terone propionate is given ttvo to thrae times weekly to 
overcome the si'ndrome of sexual deficiency. 

Advanced hypogonadism in the age group under discussion 
is similar in its constitutional and mental effects to the male 
cVnmcteTic. The latter has the added sjunptoms of flashes, 
siveats, irritability-, depression, headaches, loss of libido and 
diminished or absent potentia. The climacteric male has been 
sexually competent though he has regressed to a sexual state 
comparable to the hy’pogenital patients (excluding the eunu- 
choids) of the tiventy-year age group. The cause may have 
been a long illness, prolonged mental strain, testicular atrophy 
after mumps, tuberculosis, or other infection, or trauma of 
the testes which has damaged their function. 

The therapy of both the male climacteric and of hypo- 
gonadism in sLvteen-to-twenty-five-year-old males is essen- 
tially similar: 25 mg- of testosterone propionate is given two 
to three times a week undl the desired clinical results are 
obtained. 

In the climacteric age group one finds patients ndth a prior 
history of mumps who are refractory to testosterone therapy. 
The dosage in these cases has had to be doubled and even 
quadrupled before libido and partial potentia have been stim- 
ulated. One might believe the loss of libido and potentia to 
have a psj'chological basis were it not for the fact that these 
patients experience return of the energy’-, initiative, aggres- 
siveness and the normal mental reactions they formerly pos- 
sessed. They again become phy’sically and mentally fit for 
economic and social fife. This return of self-confidence and 
ngor is so Ratifying and sarisfy’-ing diac die diminished libido 
and potentia are of minimal concern to the patient. 

The best form of testosterone therapy for the etimichoid is 
the implantation of pure testosterone in dosage of from 300 
to 450 mg, per implanr. The dosage is judged by the patient’s 
re^onse to hypodermic therapyL Implantation therapy per- 
mits the gradual absorption of testosterone from the pellets. 
The absorption from such an implant has been estimated by 
as to be from 3 to S mg. per diem. As the implant is ab- 



1892 


CHARLES \\TLLLiLM DUN'S’ 


sorbed, the therapeutic response diminishes. The effect of an 
implant of from 300 to 450 mg. of testosterone usually dis- 
appears in from three to four months. 

The genital tissues of the eunuchoid appear to be naturally 
primed to testosterone therapy, for here we obser\’e a most 
rapid and effective response to testosterone in all phases of 
biological and physiological reaction. Erections have nppe.ircd 
for the first time as early as thirn’’-sbc hours and for as long 
as ten days after implantation, when implantation has been 
the initial therapy. There follow the constitudonal effects 
of weight gain, muscular development and increased energ)’; 
and the appearance of a more aggressive masculine person.ality. 
The genital organs develop, secondarj’^ sexual characteristics 
appear and progressively develop and the voice deepens in 
tone. E.xtremit)’’ hair appears and subsequent!)’ facial hair 
grov-th occurs. As the therapeutic effect continues, a re- 
habilitation of a patient becomes evident, because he loses his 
“misfit” attitude. 

Most eunuchoids treated with 300 mg. implants c.vhibit a 
definite and slow but progressive development of the testes, 
after two years of therapy with an average of si.Y implants. 
At this rate of progress it will take at least five more years 
of therap)^ to develop the testes to normal size. 

This therap)’' is purely substitutional and corrects a chronic 
deficienc)’’ state. It must be carried on indefinitely or until 
such time as a definitely active gonadotropic preparation for 
creating males is found. The chorionic and other gonado- 
tropins have failed to develop the testes in true eunuchoidism. 

Testicular development has also occurred with methyl tes- 
tosterone orally admim’stered in ]0-mg. dosage daiK' or every 
other day, and also when the inunction of testosterone lias 
been administered to hj'pogonadal children or )’ouths in whom 
arrest or retardation of statural gro\\’th is present. In thc.ee 
cases growth stimulation also occurred. No adequate c.xpl-a- 
narion can be advanced to account for the testicular growth 
phenomena observed in these and the eunuchoid cases un!c.ss 
we postulate that it is a s)’nergistic effect on the testes of an 
accelerated growth hormone effect and a siozc absorpuott at 
the testosterone secured by these methods of administration- 
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Both the eunuchoids and the grotcth stiinulated h^^ogoiia^ 
oadents hare had a supernormal grotrth curve. IjnfortunateL> 
tte dre of the testis is -not an indicator of its hormonal ca- 
pjcity and ro date there is no clinical evidence that the im- 
provement in size of the testes observed m our eunuchoid 
cases has diminished the requirements for testosterone 
therapv. 

The effectiveness of male hormone therapy m sterility is 
limited to those cases in which the male has viable sperm but 
is impotent. All evidence indicates that testosterone depress^ 
spermatogenesis. Thus, while therapy improves one fault it 
establishes an equally important factor in sterihn'. The advis- 
abilin* of its use in sterilin- must be individually evaluated. 

Castrates rapidly respond to the oral administration of Ore- 
ton .M, 10 to 20 mg., given on retiring. AMien therapy is 
instinited even in the height and severit}' of their symptoms 
ihey obtain relief from the severe flashes and sweats in about 
five to seven days. Libido and potentia return, physical and 
mental energy* returns to normal, and the depressed and irri- 
table state of mind disappears. The administration of stil- 
bestrol and hexestrol has relieved the hot flashes and profuse 
sweats experienced by the castrate; but it does not affect the 
loss of libido or potentia nor the loss of phv^cal or mental 
energr' or their psx'chological distress. The implantation of 
testosterone is the ideal form of therapy for the surgical 
castrate. 

In advanced testicular hx'poplasia uith constitutional in- 
adequacy and pst'chological maladjustment In the pubertal 
age. 10 mg. of Oreton iM may be given initially even* other 
night, and later nightly, until the boy becomes better read- 
justed. During this period the anterior pituitarv-thvroid 
therapy is also given. As the patient improves testosterone 
therapt is gradually withdratvn and the anterior pituitart*- 
thyroid therapy is continued as long as required. 

From the ages of twelve to sixteen vears the hypowonadal 
male experiences the pst'chological effe'ct of his semal mbnor- 
mahu*. Some boys react more than others and whenever one 
suspects by reason of the patient's behavior a suppressed state 
01 psr-chological disturbance as evidenced bv unmasculine in- 
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sorbed, the therapeutic response diminishes. The effect of an 
implant of from 300 to 450 mg. of testosterone usually dis- 
appears in from three to four months. 

The genital tissues of the eunuchoid appear to be naturally 
primed to testosterone therapy, for here M-e obsen’e a most 
rapid and effective response to testosterone in all phases of 
biological and physiological reaction. Erections have appeared 
for the first time as early as thirty-six hours and for as long 
as ten days after implantation, when implantation has been 
the initial therapy. There follow the constitutional effects 
of weight gain, muscular development and increased energ)'; 
and die appearance of a more aggressive masculine personalin’. 
The genital organs develop, secondary’ sexual characteristics 
appear and progressively develop and the voice deepens in 
tone. Extremit)’’ hair appears and subsequently facial hair 
growth occurs. As the therapeutic effect continues, a re- 
habilitation of a patient becomes evident, because he loses his 


“misfit” attitude. 

Most eunuchoids treated tstith 300 mg. implants exhibit a 
definite and slow but progressive development of the testes, 
after two years of therapy with an average of six implants. 
At this rate of progress it will take at least five more years 


of therapj’’ to develop the testes to normal size. 

This therapy is purely substitutional and corrects a chronic 
deficiency state. It must be carried on indefinitely or until 
such time as a definitely active gonadotropic preparation for 
treating males is found. The chorionic and other gonado 
tropins have failed to develop the testes in true eunuchoidism. 

Testicular development has also occurred with victf:y I ics-^ 
tosterove orally administered in lO-mg. dosage daily or c\cr\ 
other day, and also when tfie immetwn of icstostcrortc lias 
been administered to hypogonadal children or youths in whom 
arrest or retardation of statural growth is present. In t icsc 
cases growth stimulation also occurred. No adequate cvp a 
nation can be advanced to account for the J’"?' 

phenomena observed in these and the eunuchoid cases un 
we postulate that it is a synergistic effect on the testes of . 
accelerated growth hormone effect and a sloy: absorp wi 
^ftircronc secured by these methods of sdm.nutnrton 
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4. The therapearic problems involved in gonadal deficiency 
are related, not onlj- to the development state and the hor- 
monic capacit}' of die gonads, but also to the general con- 
sfitudonal and psychological state oi the patient, and die 
nhysolosical state and hormonic capacity of the endocrine 
s\-stem as an interrelated phraological mech a ni s m. 

5. In onr hj'pogonadal cases the gonadotropins have been 
inefiecdve in the treatment of testicular hypoplasias. In most 
pre-adult males we have found that the oral administration of 
anterior pituitary extract combined with small doses of th^Toid 
extract is a more reliable method of treating tesdcular h>'po- 
plasia and the associated hypogonadism. 

6. Testosterone therapy is a specific therapy for hypo- 
gonadism in young adult males whose psj'chological malad- 
jcstments are the result of tesdcular deficiency; in eunuchoid- 
ism. and in the male climacteric. In impaired or absent libido 
and impotenda, testosterone therapy produces results which 
are often but not conastendy favor^le. Xegadve results are 
most rrequendy obserred in cases in wbich a mumps orchids 
preceded the onset of symptoms. 

7. In OUT experience, mumps has a most devastating eSect 
on testicular structure and function. It results in atrophv of 
the testes and penis and the prodnction of a male hormone 
deficiency s>-ndrome of a minor or major degree, which per- 
sms over a period of years. 
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terests, it is usually required that a more intensive male hot- 
mone therapeutic program be initiated. This is best obtained 
by the hj’poderrmc administration of testosterone propionate 
in 10- to 25-mg. doses every three to five days and for about 
eight to tAvelve injections. When the therapeutic effect of 
male hormone is obsen’^ed by the patient, his confidence is 
obtained and oral male hormone therapy can be used. 

^^Tile testosterone therapy in males is indicated in cases 
of testicular deficiency, it should be limited or withheld from 
those patients in the advanced ages in whom increased phys- 
ical energy and an increase in sexual reactions may unfav- 
orably affect their cardiac resen^e. 

The oral preparation, methyl testosterone, has only from 
one-third to one-fifth the activity per milligram of injected 
testosterone propionate. 

Testosterone administered by inunction is extremely slow 
in producing its effect as compared wdth other methods of 
administration. 

Testosterone by implant is the most effective and eco- 
nomical method of treating the eunuchoid or the castrate. 

SUMMARY 

1. Hypogonadism, an endocrine disorder, results from a 
partial or total deficiency of testosterone secretion by the 
testes. The defect in testicular function may result exclu- 
sively from abnormalities or pathologic changes within the 
testes and is designated as primary’’ hypogonadism; or from 
partial or total failure of the anterior piniitary lobe to pro- 
duce its gonadotropic factor, and is designated as secondaiy 
hy’-pogonadism. Thyroid deficiency may also play a role in 
this latter type. 

2. In primary hypogonadism the testicular function per se 

is only involved. In secondary hj’pogonadism the primaiy 
endocrine deficiency’’ is in the anterior pimitaty and/or m 
the thyroid, and the testes are secondarily involved. _ _ 

3. The gross clinical picture of hyyogonadism vanes vatfi 
the age of the patient, oM'ing to the fact that growth, meta- 
bolic, developmental and psy’chic reactive processes arc m 
fluenced by testosterone deficiency. 
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THE CENTRAL NERVOUS SYSTEM 

ERNEST A. SPIEGEL, M.O.t 

Organic as ^-eU as functional diseases 
rous s^-stem mav produce true or apparent endocrine ^ 
drle^ b various vays. In one group Jands 

receidnff bipulses from the central nervous ssstem ma^ b 
influenced b the direction of b-perbncuon or of 
tion: e.g., diseases of the subcortical gaogha mat' induce 
sicms of b-perthvroidism. and pst-chogemc ^bidon of be 
anterior lobe of the pituitary- may cause a pvc^e sometshat 
similar to that of Simmonds’ cacheba- There is also the pos- 
sibilin* that a central leaon may bfluence the funcnon of an 
endocrbe sland bdirectly, ntithout using direct nervo^ 
pathways. For bstance the acrivit)' of the gonads may be 
affected by a b-pothalamic disease that influences the func- 
tion of the pimitari* and the production of its gonadotropic 
hormone b particular. 

Another group is represented by cases b which endocnne 
symptoms are imitated by diseases of the central nervous ss s- 
tem. Since the brab is the effector organ upon which certab 
hormones act. disturbances in its function may be caused by 
certab endocrinopathies; e.g., irntatice motor phenomena b 
parathyroid insufficiency. However, somewhat similar clb- 
ical pictures may be produced by the action of other agents 
on the brain, as will be pointed out later b more detail. 

Finally, so-called trophic disturbances appearing b the 
course of chronic nervous diseases may bear a certain re- 
semblance to trophic disorders of endocrbe origin. £.g., b 
wringomyelia an abnormal enlargement of the hands and 

• From the Department of Experimental Xeorologt-, Temple Univer- 
sty Medical School.- 

t Professor of Expcrimc.ard and .Applied Xeurolog}-, Temple Unjver- 
sirv .Medical School. 
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(Mverson and Berliner') or carbon dioxide poisoning 
(VMOtti®) may produce ssTnptoms of h>-perth}joidisni. ^ 
In anali-zing the mechanisms of such cases of h>^ertli>- 
roidism of centrogenic origin, one has to bear in mmd that 
the hi-pothalamus may act upon the thjYoid not only by way 
of the cervical sjTnpathetic but also by influencing the output 
of the thyrotropic hormone of the anterior pituitar) • In cer- 
tain instances this latter mechanism may be even more im- 
portanc than the former. This is sho'wn by the experience that 
section of the stalk of the pituitarj* is able to prevent the stim- 
ularion of the thj-roid that normally occurs on exposures to 
cold, while bilateral cervical simpathectomy does not have 
such an effect (Uotila®). 


PARATHYROID INSUFFICIENCY 


There exists no proof that the functional state of the para- 
thyroids may be influenced by impulses originating in the 
central nervous sj'stem. Various nervous disorders may, how- 
ever, imitate some motor manifestations of tetany. Hysterical 
attacks may mimic the convulsions seen in tetany; the picture 
will, however, usually be more variable, and an examination 
in the intervals will fail to reveal the n'pical signs of over- 
excitabilit)' of nerves and muscles as w^ as an abnormally 
low calcium level in the blood. It seems advisable, however, 
to be rather careful in the interpretation of isolated signs of 
overexcitabilin*. An isolated Chvostek sign may, for instance, 
be found in hysteria or in tuberculous patients, and a sign 
such as the Trousseau phenomenon may be easily imitated. 
In Ae true Trousseau sign there usually is a de^te latent 
period between the compression of the nerve and the appear- 
ance of the muscular spasm; one should therefore be sus- 
picious if the spasm appears immediately following the ap- 
plication of pressure on the arm. 


A careful historv- with a consideracion of the conditions 
under which the convulsions appear is, of course, veiy- im- 
portant. One must bear in mind that psj-chic trauma also mav 
occasionally precipitate spasms m tetany. Finally, a combina- 
tion of hystena and tetany may occur, and a hvsterical hyner- 
lenolation may precipitate an attack of tetanv 
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fingers may develop that may mimic to a certain extent the 
changes observed in acromegaly. 

In the following sim'ey the above possibilities will be dis- 
cussed as they apply to the various endocrine s>’’ndromes. 

HYPERTHYROIDISM 

The nerve fibers supplying the thyroid seem to have chiefly 
a vasomotor function, while a secretory’’ function has not 
been proved tvith certaintyL Chronic faradic srimularion of 
the cemcal sympathetic may, however, increase the size and 
colloid content of the respective half of the thyroid (Rein- 
hard^). This suggests that a dysfunction of this gland may, 
in certain cases, be caused by disturbances in its inner\-anon. 
In fact Dr. Adolf and P were able to find chrome mononu- 
clear infiltration of the upper cem'cal ganglion and of the 
certrical sy^mpathedc in two cases of exophthalmic goiten 

Thus there seems to e.xist a certain group of cases in yhich 
the irritation of the cemcal sympathetic may play a pnman 
role. Laignel-Lavastine and Bloch=^ once obser\*ed a panent 
wdth exophthalmic goiter that tvas apparently caused by tne 
stimulation of the cervical sy’mpathetic by a 
fibrosis of the pleura about the apex of the lung; and 
mann^ described a tabetic woman woth mtermittent s>™P 
of exophthalmic goiter that appeared simultaneously 
gastric crises. The influence of the higher centers upon h 
activity’ of the cemcal sympathetic is Remonstrated by 
studies of Karplus, ICreidl, Enthoven Hoogenj erf 
recorded an increase in the elecmcal 

pathetic on stimulation of the h>T°thalamus. F m , 
Eat one of the most cardinal manifestaaons of thyrom ac 

Ide by cmo^onal dta.«.<>/ 

ences showing tliac more or produced by encephalitis 

Che subcorrical ganglia such as producea j 
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eases (e.g., t\-phoid fever, pneumonia). In such cases the fever 
and disturbance of consdousness are, of course, due to tiie 
predpitating disease. Diagnostic difScuIties may arise also m 
cases in which occasional epileptifonn commlsions are the 
only after-effect of a birth injury; besides a careful history 
and complete neurologic examination, encephalography may 
help to detect the brain iniury. Foisons that affect the centtal 
nervous sj'stem may on the one hand produce symptoms sim- 
ulating tetany; on the other hand they may change a latent 
into a manifest tetany, if there is a relative insufhciency of the 
parathyroids, as shown by experiments on animals in which 
only a part of the parathyroick was extirpated (RudingedD- 
This should be considered in cases of lead poisoning. Guild^® 
mentions that infants in the age of active teething often chew 
paint from cribs and toys and may develop signs of lead 
encephalopathy that may simulate the comnilsions of tetany. 
The possibilit)’' should, however, be home in mind that in a 
part of such cases lead poisoning and relative parathyroid in- 
sufficiency may combine in the production of the comnilsions, 
since Sarbo’* called the attention to the high percentage of 
persons with lead poisoning (printers) in a group of patients 
with tetany that he studied. 

The combination of parathyroid insufficiency ricith a cen- 
tral lesion that lowers the convulsive reactivity is, of course, 
rather rare. The folloning case obseix-ed by the author and 
rcponed in more derail elsewhere'^ may demonstrate, how- 
ever, that such a combination is not a mere theoretical con- 
struction and may shed some light upon the part played by 
the central factor in the pathogenesis of tetany spasms. 

C^SE I—In a nvenn'-threc-}-ear-old nnrse a left-sided hemiparesis de- 
veloped follo-w-ing strumccromy. In the paretic left arm, attacks of painful 
spasTO appeared with consciousness uiumpaired. In these attacks the left 
^d apumed the n-pical “obstetric position.” The Trousseau sien could 
be chated m the left arm only. There was a slight Chvostek siffn on both 
ndes, which was somewhat stronger on the left than on the ri-rht. After 
CTphnianon of parathyroids into the abdominal skin this orereVttability 


In this in^ance a softemng in the right internal capsule 
apparently developed following the strumectomy, probably 
as a result of an embolus. It tvas assumed that the operation 
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In the group of attacks of functional origin that may imi- 
tate tetany, one should also include the breatb-bolding spells 
that appear in nen^ous children follondng emotional excite- 
ment. Tlae close relationship of these spells to an emotional 
upset, and their sudden termination and their response to 
psychotherapeutic measures will help to differentiate them 
from true larjmgospasm. It may sometimes be more difficult 
to recognize the true nature of the laryijgosp.iS7!i caused by 
hitracTania] heviorrhage foUoudng birth trauma, particularly 
since it may be associated in these infants with a positive 
Chvostek sign. The examination of the blood calcium will be 
an important differenrial diagnostic aid. 

Carpopedal spasms may also be caused by conditions other 
than tetany (e.g., by strong reflex stimuli). I had occasion, 
some years ago, to watch a thirt>'-five-year-old neurotic dur- 
ing the perforation of his appendix into the peritoneal cavity, 
a perforation which was later confirmed at operation. During 
the attack of pain suffered by the padent in the moment of 
perforation a typical spasm with “obstetric position” of both 
hands appeared. Guild^" mentions that children on the verge 
of or just recovering from a convulsion due to any cause 
often show the feet stiffly extended and the toes flexed as in 
the pedal spasms of tetany, and that also positions of the hands 
suggestive of carpal spasms may be observed although there 
is rarely the sharp flexion at the wrist seen in true carpal 
spasms. It will not be difficult to differentiate such pseudo- 
carpal or pedal spasms from those of tetany, if one con- 
siders the conditions under which they appear as well as 
allied s>’^mptoms. 

In some instances, particularly in young infants, the clonic 
coinponevt of the convitlsiom predominates. As a rule, con- 
sciousness is not impaired in convulsions due to tccany; it is 
also rather easy to differentiate convulsions that are associated 
svith mental defects and/or various disuirbanccs of motility 
(paresis, athetosis) and sensation, such as convulsions due to 
malformations, birth injuries, degenerative diseases of the 
brain, or those associated with fever or changes in the spinal 
fluid,' as in meningitis or encephalitis. Occasionally, however, 
conxmlsions of tetany may be precipitated by mfcctwiis dis- 
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Barre,^ tiie head of a dog ^\'as connected only hy way ol 
the vasi nith the rest of the body and was perfused wito 
the blood of another dog. Hjiioglycemia of the cephalic 
blood inhibited, h}*perglycemia increased the output of insulin 

throush vagal impulses.* ^ • j- -u 

For an evaluarion of the neurogenic factor m diabetes 
mellitus. it is of importance to ascertain whether central le- 
sions are able to produce permanent glycosurias. As a rule, 
the effect of the puncture of the floor of the fourth or the 
third ventricle is only transitori’, and only occasionally gly- 
cosurias of several weeks’ duration were obsen'ed folloiving 
hi'pothalamic lesions (Camus, Gourray, and Le Grandy* 
Strieclr-). Thus the present e.vperimental material seems in- 
sufficient to support the assumption of a purely centrogenic 
origin of diabetes mellitus. The results of histopathologic 
stuffies point in a similar direction, although more or less 
transient glycosurias were observed in tumors of the floor 
of the fourth ventricle, in hemorrhages, softenings, tumors 
of the hi'pbthalamus (Lhermitte, MacCoUom) and lesions of 
the caudate nucleus (Lepine). 

For our problem the histopathological findings in ti-pical 
cases of diabetes mellitus are more important. Degenerative 
changes in the nuclei around the floor of the third ventricle 
M-ere reponed by various authors (Leschke, Marinesco and 
Paulian, Inaba), and exact cell counts of htyiothalamic nuclei 
(Morgan, Malone and Vonderahe*^) gave a definite proof of 
cell loss. As I have pointed out elsewhere,-^ one has to bear in 
mind that one deals here with brains of patients who suffered 
from chronic metabolic disorders, and that many of these 
patients died in diabetic coma. A careful study of the brains 
of these parients reveals not only changes in the vegetative 
centers, but also in other nuclei. Therefore, the conclusion 


*_k is still uncertain whether the hj-pothslamos also influences the pro- 
accaon of the diabetogenic hormone of the anterior pituitarv. The ex- 
wncncc that h>-pothalamic lesions actennate pancreatic diabetes (Davis 
Uevcland and Ingram,'' OeTeland and Davis'^) in the same manner as 

(Houssay'S) of pancreateaomized 
be mreipreced in such a way. It is difficult, however, 
worn these experiments, since sections of the 
pitmtais- stalV do not have a similar effectf 
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injured the parathyroids but that this injur)’’ was not 
sufficient to produce manifest s)’’mptoms of tetany, other- 
wdse spasms would have appeared also in the right side of the 
patient. The loss of impulses from the right cortex had in- 
duced a state of overexcitability in the respective subcorneal 
centers, so that they reacted to the metabolic changes associ- 
ated "with impairment of the parath)’’roids, and spasms de- 
veloped in the respective half of the body. 

In order to test this theor)% Spiegel and' Nishikawa^^ com- 
bined partial parathyroidectomies in dogs wth hemisecrion of 
the midbrain. They observed that onh’’ those extremities in 
which the lesions of the midbrain had produced the picture 
of decerebrate rigidit)’’ showed spontaneous spasms or an in- 
creased tendency toward spasm. These obsen’arions seemed 
to indicate that central lesions increasing the excitabilit)' of 
those subcortical ganglia upon which the innen'arion of 
tetany spasms depends may facilitate the development of stich 
spasms, if the activity of the parath)’’roids is impaired. 

HYPERGLYCEMIA-DIABETES MELUITUS 

If one studies autopsies in cases of diabetes mellirus, one 
is often astonished how slightl)’’ the islands of Langerhans are 
affected. Such experiences point to the possible importance 
of the neurogenic factor in this disease. Clinicall)’ it is well 
knmvn that psychic trauma may precipitate the outbreak of 
true diabetes or ma)’’ induce an increase of its manifestanons. 
The mechanism of such effects is indicated b)’ the experi- 
mental analysis of Claude Bernard’s piqure (puncture of the 
floor of the fourth ventricle) which sets forth impulses car- 
ried by the splanchnics to the adrenals and to the liver. Thus 
glvcogenolysis is accelerated in the latter gland partly by 
direct action of the splanchnics, partly indirectly by increased 
output of adrenalin. This latter factor is probabhv also chiefly 
responsible for the hv-perglycemia and gh’cosuria caused by 
hsTaothalamic lesions, since stimulation of the hypothalamus 
also induces a liberarion of adrenalin (Houssay and Aloli- 
nelli,“ Karplus and Kreidl'®). _ 

Inhibidon of the pancreas by way of the vagi may also 
play a part. In the interesting experiments of Zuntz and La 
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Baire,^ die head of a dog Tvas connected onlj' by way of 
the vagi ^-ith the rest of the body and was perfused wi* 
the blood of another dog. H>*poglycemia of the cephalic 
blood inhibited, hi'perglycemia increased the output of insulm 

throuah vaeal impulses.* _ 

For an evaluation of the neurogeiuc factor m diabetes 
meUitus, it is of importance to ascertain whether central le- 
sions are able to produce permanent glycosurias. As a role, 
the effect of the puncture of the floor of the fourth or the 
■ third ventricle is onlv transitory, and only occasionalli git - 
cosurias of several weeks’ duration were observed following 
hi'pothalamic lesions (Camus, Gourray, and Le Grand;'' 
Strieclc^). Thus the present e.vperimental material seems in- 
sufficient to support the assumpnon of a purely centrogenic 
orisin of diabetes meUitus. "ITie results of histopathologic 
stupes porat in a similar direction, although more or less 
transient glycosurias were observed in tumors of the floor 
of the fourA ventricle, in hemorrhages, softenings, tumors 
of the ht*pbthaiamus (Lhermitte, hiacCoUom) and lesions of 
the caudate nucleus (Lepine). 

For our problem the histopathological findings in tt'pical 
cases of diabetes meUitus are more important. Degenerative 
changes in the nuclei around the floor of the third ventricle 
were reported by various authors (Leschke, Marinesco and 
Paulian, Inaba), and exact ceU counts of hi'pothalamic nuclei 
(Morgan, Malorve. and Vondtrahe*^) gave a definite proof of 
cell loss. As I have pointed out elsewhere,^’ one has to bear in 
mind that one deals here with brains of patients who suffered 
from chronic metabolic disorders, and that many of these 
patients died in diabetic coma. A careful study of the brains 
of these patients reveals nor only changes in the vegetative 
centers, but also in other nuclei. Therefore, the condurion 


• It IS ^ uncertain tchether the h)-pothakmus ako influences the pro- 
fluTOon ot the Abbetogenic honnone of the anterior pitnitart*. The ex- 
^nence that h\-po*al3inic lesions attenuate pancreatic diabe'res (Davis. 
Uevcland and Ingram.tt Oeveland and Davists) jj, ^ 

bv-popbt-sectomv attenuates the diabetes (Houssavt^) of pancreatectomized 
T'fi he mterpreted in such a tvav. It is ^cult, however 

p°t^- sSfc do^o^r irom these experim^ts, since secrioas of die 
pinuiiry stiik do not have a similar effect. 
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had also injured the parathyroids but that this injurj’^ was not 
sufficient to produce manifest sjTnptoms of tetany, othcr- 
unse spasms would have appeared also in the right side of the 
patient. The loss of impulses from the right cortex had in- 
duced a state of overexcitability in the respective subcorneal 
centers,^ so that they reacted to the metaboh’c changes associ- 
ated wnth impairment of the parathyroids, and spasms de- 
veloped in the respective half of the body. 

In order to test this theory’’, Spiegel and Nishikawa’^ com- 
bined partial parathyroidectomies in dogs vith hemisecrion of 
the midbrain. They observed that only those extremities in 
which the lesions of the midbrain had produced the picnire 
of decerebrate rigidit}’" showed spontaneous spasms or an in- 
creased tendency toward spasm. These obsen-ations seemed 
to indicate that central lesions increasing the exdtabilin* of 
chose subcortical ganglia upon which the innen'arion of 
tetany spasms depends may facilitate the development of such 
spasms, if the activity of the parathyroids is impaired. 


HYPERGLYCEMIA-DIABETES MELLITUS 

If one studies autopsies in cases of diabetes mellitus. one 
is often astonished how slightly the islands of Langerhans arc 
affected. Such experiences point to the possible importance 
of the neurogem’c factor in this disease. Clinically it is well 
knovTi that pss'chic trauma may precipitate the outbreak of 
true diabetes or may induce an increase of its manifestadons. 
The mechanism of such effects is indicated by the experi- 
mental analysis of Claude Bernard’s piqurc (puncture of the 
floor of the fourth ventricle) which sets forth impulses car- 
ried by the splanchmcs to the adrenals and to the liver. Thus 
glvcogenolysis is accelerated in the latter gland partly by 
direct acrion of the splanchnics, partly indirectly by increased 
output of adrenalin. This latter factor is probably also chiefly 
responsible for the hx^perglycemia and glycosuria caused by 
hx'pothalamic lesions, since srimuladon of the ht'pothalamus 
also induces a liberation of adrenalin (Houssay and Aloli- 
nelli,’^ Karplus and KreidP®). _ 

Inhibition of the pancreas by way of the sjgi may also 
play a part. In the interesting experiments of Zuntz and L.a 
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potrichosh foUomng encephalitis (KeMcdy^) may ^Iso he 
mentioned in this connection, although it is uncertain whether 
it was due to stimulation of the adrenals or of the gonads. 

Signs and symptoms of hypofunction or ivnifficiency of 
the adrend cortex may also appear unaccompanied by demon- 
strable anatomical changes of this gland (Addison,®“ Laignel- 
Lavastine,®' Pende and ^'an-aro,®* Spiegel and Adolf'). Thus 
the question whetlter hs-pofuncrion of the adrenal cortex 
misht be caused by a primar>' lesion of the s>*mpathetic s\*s- 
tem confronted even early investigators. The follonang ob- 
servation reported by Dr. Adolf and myself may illustrate 
the problems presented by this tj'pe of cases. 


C«K H —In a sevenw-five-year-old lady a s\-ndrome of astVienia, gastro- 
intestinal disturbances, anotesia, occasional vomiting, constipation, and pig- 
mentation on the hands, in the asallaiy- sltin, in the buccal mucous 
membrane and in the palate, developed. TTie temperature was subnormal. 
Besides meteorism, there tvas some free fluid in the abdomen and edema 
in the lower extremities. The sttstolic blood pressure was 155. There was 
no sign of diabetes ot leukemia, and also no indication of a sltin disease 
or an' intoxication that could explain the pigmentation. 

At acopsy no signs of a tuberculosis or of a carcinoma conld be found. 
The endocrine elands and liver were without pathological changes. .A. 
diagnosis of at\-plcal .Addison s disease was made. (Xeusser reported .Addi- 
son’s disease in an eight)- -year-old man, and Birtorf a case nith a blood 
pressure of 155.) Hino/ogiceffy both adrenals were intact. The solar plexus 
and the upper cervical ganglion showed severe piementarion of all the 
cells: even the small cells, chat remain nnpigmenied in the aged, were 
filled sridi lipoid pigment. In some cells there was formarion of vacuoles, 
occasionally also neuronophagia. The interstitial tissue showed slisht round 
cell infiltration. 

An evaluation of these findings is rather difficult, since we 
observed similar changes, although somewhat slighter (atrophy 
and pigmentation of the ceils of the sympathetic ganglia), ^ 
secondart' effects caused by necrosis of the adrenals. Thus 
the histopathological findings do not permit one to decide 
how far the changes in the sx'mpathetic nervous sj-stem are 
the cause and how far they are the effect of adrenal insuf- 
ficiency. 

Observations of cases in which fatal insufficiency and 
awophy of the adrenals developed following denervation of 
the gland, as in the cases reported by Rogoff,“ and bv Snell, 

\uder and Cragg,^’ are, therefore, of imponane'e. The 



1904 


ERXEST A. SPIEGEL 


seems warranted that most of the cellular changes found in 
the hj'porhalamic nuclei of diabetics are the consequence, 
and not the cause, of the metabolic disorder. Thus, there is 
no proof that a purely centrogenic form of diabetes exists. 
This does not exclude, of course, the possibility' that impulses 
originating in the vegetarive centers may determine the sever- 
ity' and accelerate die fatal course of the disease. Such im- 
pulses may be caused pardy by psychic or reflex stimuli. It 
seems not impossible that also the degenerative changes pro- 
duced by diabetic acidosis in the hypothalamic nuclei could 
increase the intensity of the metabolic disorder, so that a 
vicious circle becomes eventually established. 

This influence of the central factor upon the severity of 
the diabetes is well illustrated by a case of thalamic cyst re- 
ported by Niemer and A’onderahe.-^ The cyst obstructed the 
anterior orifice of the aqueduct of Sylvius and caused the de- 
velopment of an internal hydrocephalus. The clinical signs 
and symptoms included a ty'pical diabetes mellitus which 
varied in intensity', apparently yvith the degree of the hydro- 
cephalic pressure on diencephalic structures. 


ADRENAL SYMPTOMS 


It has already been pointed our, in the discussion of h>'pcr- 
glycemias of central origin, that impulses from the higher 
vegetative centers reaching the adrenal medulla by yvay of the 
splanchnics may increase the liberation of epinephrine into 
the circularion. It is not as certain, however, that the adrenal 


cortex may also be influenced by the central nervous systerm 
It appears from the studies of .MacFarland and Davenporr 
that anatomically the nerve fibers entering the adrenals pass 
through the outer layers of the gland making functional con- 
nections yvith the medulla only, yvhilc no evidence of in- 
nervation of the adrenal cortex could be found by these 
authors. Cases of hypcrfunction of the adrenal wrtex without 
morphological changes in this organ (Brostcr-') and in the 
pituitaty' (de Jonglr'') suggest the possibility' that hypothala- 
mic impulses mav influence the production ^ the adreno- 
tropic hormone of the anterior pituirarv. This problem, 
however, needs c.\-perimenral analysis. The occurrence o ty - 
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centeiR in the vidnity of the third ventride. This dem- 
onstrated for the h\-pothalainic vasomotor centers by Spiegd 
and Saito"^ (1924), vrho found by this route a vasodilator 
action of small, intravenously ineffective amounts of pituitrin. 
(Rediscovered by Cushing^'^in 1931.) For the effect of pitui- 
tiin upon the water exchange Pick^^ and his school have tried 
to demonstrate a central action of this hormone. Although 
experiments of Starling and ^'emey^* indicate that the chief 
site of the anddiuretic action of pituitrin lies in the kidney. 
Pick's work suggests that this hormone may also influence a 
diencephalic mechanism concerned with the water metabol- 
ism of the body: thus in the pituitrin-refractoiy* cases of 
diabetes insipidus one could deal with lesions affecting the 
central site of action of pituitrin. 

Furthermore, in some of thees pituitrin-refractory cases 
one may note that the thirst of the patients is particularly 
unresponsive to the hormone. A^Tiile in the diabetes insipidus 
produced experimentally in cats and rats by lesion of the 
supraoptico-piruitaiA- sj’stem. the pobniria is considered the 
primarv' disturbance* (Ranson,®® Wchter^®), this clinical ex- 
perience seems to indicate that there exists a form of diabetes 
msipidus in which thirst is the primart' factor. Such a view 
is corroborated by experiments of BeUou's and Van ’^'\*ag- 
enen^^ on dogs in which the polydipsia and the poRmria were 
separated by establishing esophagi fistulas. These authori- 
ties found that the permanent phase of the diabet^ inspidus. 
that they produced by hj’pothalamic injuries, resolved itself 
into polydipsia. Summing up, it seems that tU'O pJtko- 
^^stscjUy different groups of dhbetes insipidus should be 
differentiated: one caused by deficienm,- of the ancidiuretic 
hormone (due to leaon of the posterior lobe or of the supra- 
optico-pituirarj- s}-stem) and a second formed by pituitrin- 
refractorx- ^es in which the diencephalic lesion either affects 
a cennal site of action of pituitrin or produces a primarv 
polydipsia. 

GENITAL DYSFUNCTION 

That emotions may influence the potency m the male as 
well as menstruation in the female is commonly noted. In 

• l3 thess eip;uirr.tc3 ihs poljTim preceded the polydi^ 
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changes reported were, however, at least pardy due to un- 
avoidable operative interference with the blood supply of the 
glands. 

Recently Bauer and Aschner^® e.xpressed the interesting 
view that the “formes frustes” of Ad&on’s disease might be 
due to vegetative disturhances. These atypical forms arc 
found in individuals ttdth a labile vegetative nen’ous s}'stem 
and are manifested by asthenia, fatigue, sh'ght vascular hypo- 
tension, gastro-intesrinal S}'-mptoms, sh'ght pigmentation. The 
benign nature of the disease makes it, of course, impossible to 
prove or disprove Bauer’s thesis, as long as some accidental 
autopsj’' findings are not available. 


DIABETES INSIPIDUS 

Deficiency of the antidiuretic principle of the posterior 
pituitary, inducing diabetes insipidus, may be caused cither 
by destruction of this lobe or by ehmination of the impulses 
which it receives from the hypothalamus (bilateral destruc- 
tion of the nucleus supraopricus, section of the stalk of the 
pituitar}'’, Fisher, Ingram and Ranson®‘’“). It would, hovc\cr, 
be an oversimplification, if one would follow the tfcnd o 
many recent authors who try to e.\-plain diabetes msipidus 
as due merely to the lack of secretion of the postenor Jobe. 
Such a conception holds for a group of cases m which the 
replacement of the insufficiently produced antidiurctic pnm 
ciple is able to reduce the fluid e.\'change to more or less 

normal level. . 

One has, however, to bear in mind that there is a group 
of cases of diabetes insipidus wWch are refractory P'™'" ' 
as shown by e.vperiences in dienccphahc lesions due to cn 
cephaUris (Hoff and A^'ermer,^® Snell and Rowntrcc ) or 
extensive tumors (Biggarr^). Thus the question 
or not some forms of diabetes insipidus maj be caused 
other mechanisms than by injur}' to the postenor piniit . 

e’STtStSshri-envccn post™or 

lobT S th. hypo.h=to- no. on^in .lu te 

former receives nenuus impulses from 'h'POtdaiamic n 
Lt also conversely in that its secrenon acts upon %cgcta 
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praecos was caused by pathologic changes in the dien- 
Kphalon (Luce,'"' Schaechter’' and Grant and 'Weinberger-), 
while the endocrines. including pineal gland and pituiran*, 
were apparentlv morphologically normal. An interpretation 
ot these cases seems, at present, rather hazardous, it is cer- 
cdulv not warranted to draw the conclusion, as some authors 
do. that in all cases of pineal tumors this syndrome is due to 
pressure upon the diencephaion. The existence of vegetatix e 
centers in this resion, inhibiting the sexual development, is 
not yet proved by any experimental evidence, and one must 
•admit that the appearance of this s\-mptom in diencephalic 
lesions may just as well be due to functional impairment of 
the adioining gbrnds, since the present histological methods 
are not alwa\-s able to detect a morphologic equivalent of 
such an impairment. The only safe conclurion one can draw 
is that the diagnostic consideration in a case of pubertas prae- 
cox should include tumor of the pineal gland as well as 
diencephalic disease. 


GALACTORRHEA 

Tlicre are a few cases on record in which galactorrhea was 
apparently caused by h>-pothalaniic leaons (encephaiiris. 
cumor leaving the pituirarx' intact, Scheer and Hemmesr'^). 
One may assume that these lerions produced an increased 
liberation of the lactogenic hormone of the anterior pituitarv. 


OBESITY 

It was first recognized by Erdheim®* that the adipositx- 
observed in some patients with tumors of the pimitarx' may 
be ciused by lerions of the base of the brain. Erdheim’s con- 
clusions were co^oborated by experimental studies (Camus 
Md Roussx-,'-’ Bailey and Bremer.''^- Smith,;''' and Ranson and 
Hethcrington'"). The experiments (particularly those of 
Smith-*-) showed that extensive bilateral tuberal lesions, leav- 
ing the pimirarx- gland inract, were able to produce obesitx' 
nhile totri extirpation of this gland failed to have such w 
ettect. It the h\-pothalamus was not injured. Clinical and path- 
ological obserx-.mons (Cushing-"^) are in agreement with this 
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hj'pothaJamic lesions amenorrhea in the female, loss of potency 
and diminution of libido in the male, and eventuallv resres- 
she changes of the sex organs, may develop, usually associ- 
ated \nth cerebral adiposity' (to be described later), as has 
been repeatedly obsen*ed in recent decades, particularly in 
cases of epidemic encephalitis. Occasionally such disturbances 
are produced by hypothalamic lesions m'thout the develop- 
ment of obesity (Brooks^'’). Tliese disorders seem to be due 
chiefly to interference m’th the influence of the hypothalamus 
upon the release of gonadotropic hormones by the anterior 
pituitan'- The e.xistence of such an influence is indicated by 
the e.xperience that electric srimularion of the hypothalamus 
is able to elicit ovularion (Marshall and \'emey^®), and that 
section of the pituitary stalk prevents, not onh’ such an effect 
of electric srimularion of the hypothalamus (M^'estman and 
Jacobsohn'*'), but also the oxnilarion occurring following 
coitus in rabbits (Brooks^®). 

PUBERTAS PRAECOX 

In the presence of the syndrome of precocious sexual ma- 
turity the differenrial diagnosis necessitates consideration of 
diseases of the genital glands or adrenals as well as of the 
pineal gland, pituitary body and of diencephalic vegcrarive 
centers. A discussion of the controversial quesrion, whether 
the pineal gland normally inhibits the sexual development 
(.Marburg”) or nor. is beyond the scope of tins paper, .^s 
for the quesrion of local diagnosis, there seems to exist 
ample evidence that pineal tumors in children (particularly 
boys— -Marbuig). completely destroying this gland, arc often 
associated with premature sc.xual development; thus the 
presence of this syndrome makes it imperative to search for 
signs of increased intracranial pressure and of compression 
of the midbrain and dienccphalon in particular (compression 
of the aqueduct, enlargement of the third and of the lateral 
vencrictes, compression of the oculomotor nuclei, develop- 
ment of Kothnagel’s syndrome of bilateral, incomplete third 
nen'C paralysis associated with cerebellar ataxia). 

There are, however, also cases on record in which pubertas 
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hov- far these posabilities play a part in the geue^ of obedty 
in tnberal leaons. 

SIMMONDS’ CACHEXIA AND ANOREXIA NERVOSA 

it is relatively eas\% as a rule, to recognize the usual 
causes of emaciation such as tuberculosis, malignant diseases, 
h>-perth>'rotosicosis, the differential diagnosis between Sim- 
monds’ cachexia and anorexia nervosa may cause difficulties, 
both conditions having cardinal features in common such as 
loss of sveight, genital dj'sfunction (loss of libido, amenorrhea 
and impotence respectively), and low basal metabolism. De- 
velopment of these simptoms following a pregnancy, x-ray 
findings of calcifications, or other anomffies in tiie sella 
turcica speak in favor of Simmonds’ cachexia. In a recent re- 
view Escamilla and Uisser®' are inclined to regard loss of 
axillaiv' and pubic hair also as indicative of Simmonds' dis- 
ease; this latter sign seems, however, a less reliable criterion. 
Depressive mood, nearly nnsurmountable anorexia, absence of 
pregnancies in the histor.' of the female patient, development 
of the disease following psi'chic trauma, favorable effect of 
therapeutic procedures, particularly of psychotherapy, make 
the diagnosis of anoreida nervosa probable. 

The difficulties of the differential diagnoas between these 
two conditions suggest a pathogenetic relationship in that 
Simmonds' cache-xia is due to organic lesions of the anterior 
lobe of the pituitan*, while anorexia may be caused by func- 
tional inhibition of this gland. Bauer and Aschner^® assume 
that inhibition of long duration may eventually lead to 
atrophy of the specific cells; this interesting theorv* must, 
however, remain ht'potherical as long as autopss* fin^gs of 
atrophy of the anterior lobe are not reported in cas« in 
which causes other than nervous inhibition are defirutelv ex- 
cluded. 

It is also difficult to evaluate the pathogenetic role of the 
nera-ous factor in such cases as those described by Gallavan 
and Steegmann^ in which atrophy of the anterior lobe was 
^ociated with degenerative changes in the h\-pothalamus. 
Berause of the close proxinuV of the pituitary and of the 
tuber, the lesions of these two structures may be caused by a 



1910 


ERNEST A. SPIEGEL 


conception. Obesity was, for instance, obsen'ed in suprasellar 
turnor or in cases of epidemic encephalitis (Economo,'^ Lhcr- 
mitte®^) in which the pituitary gland tvas liistologicall}’ intact. 

One has, of course, to bear in mind that obesity caused by 
cerebral dysfunction or disease is rather rare, and that such a 
diagnosis should be made clinically only if there are other in- 
dications of an involvement of the brain and cxtraccrebral 
causes can be excluded, since the tj^ie of fat distribution alone 
does not allow one to draw definite pathogenetic conclusions. 
Lhermitte®^ tried to differentiate obesity of hypothalamic 
origin from the pituitary type in that the first shows Froh- 
lich’s “girdle type” of obesity (chief localization; hips, mons 
veneris, thighs, buttocks), while the latter is represented by 
the obesity seen in Cushing’s syndrome (face, neck and trunk 
affected). The validity of such a differentiation is, however, 
questionable (Riddoch,®- and Gildea and Man®®), and the 
diagnosis of cerebral obesity still depends upon the existence 
of allied cerebral symptoms (e.g., increased intracranial pres- 
sure, thalamic syndromes, sleepiness, hypothermia). 

It is still uncertain through which mechanism obesity de- 
velops in tuberal lesions. Several possibilities should be con- 
sidered. On the one hand the lesion may affect impulses de- 
scending toward the spinal cord which influence the stongc 
of fat in the liver (Raab®'*) or in the subcutaneous fat tissue 
directly (Hausberger®®). On the other hand, a hypothalamic 
lesion may interfere with functions of the pituitary that arc 
related to the far metabolism of the body. The c.xpericncc 
that total hypophysectomy does not induce obesity does not 
preclude an influence of this gland upon the fat metabolism. 

In fact, it seems that incomplete lesions of the pituitarj’ are 
more effective in producing disturbances of the fat metabolism 
than total hypophysectomies (Keller, Noble and Hamilton'®), 
similarly as it is known from e.xpcrimental diabetes insipidus. 
Thus it is not improbable that interference with the output 
of gonadotropic hormone may produce a sj'ndrome, similar 
to Frohlich’s sjmdrome, by impairing the function of the 
gonads, or that increase of the output of adrcnotropic hor- 
mone may evoke a type of obesity similar to that obscnxd m 
Cushing’s sv'ndrome. Further studies will have to .asccnain 
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common pathologic process. In any case the possibility should 
be admitted that emaciation may result from hypothalamic 
lesions. Cases of tumors hare been recorded that produced 
emaciation following an initial stage of obesit}’- (Cushing’"), 
but these cases hardly give an answer to the question of 
whether or nor lesions of certain parts of the hypothalamus 
may lead to cache.ria. Some observations (Bailey and Bremer") 
in tuberal lesions indicate such a possibih’t)’’; however, further 
experimental work regarding this problem seems neccssart'. 

pseudo-acromegaly 

Cheiromegaly (enlargement of the hands) as well as 
podomegaly (enlargement of the feet) may be obser\’ed in 
cases of syringom3’^elia apparentlj'’ due to “trophic” disturb- 
ances caused by involvement of the segmental vegetative 
centers in the spinal cord. As a rule it is not difficult to dif- 
ferentiate this condition from true acromegaly. There will be 
in s}’Tingom)'elia disturbance of pain and temperature sensa- 
tion associated with development of ulcers in the affected 
parts; the enlargement nail not be strictly sj'mmctrical as in 
acromegaly (ov'ing to asjTnmetrical invohxmenr of the cord) 
and it will not be limited to the acra, but involve the hand 
or foot as a whole, as may be demonstrated, if necessary, by 
.x-ra)^ exanunarion. As w'as pointed out by Kroll,®" it is doubt- 
ful whether or not acromegalic signs may appear as sequelae 
of encephalitis. 
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THE DIAGNOSTIC VALUE OF HORMONE ASSAYS* 


A. E. RAKOFF, M.D.f 


Much of the progress which has been made in cliiucal 
endocrinology during the last decade has resulted from the 
demonstration of various hormones in the body fluitk and . 
the correlation of these findings with the clinical picture. 
The information thus acquired has served not only in afford- 
ing a better understanding of normal and disturbed endoc^e 
physiolog^’^ but has also helped in establishing an etiological 
basis for various endocrine dysfunctions and has suggested 
beuer methods of therapy. this has occurred despite the 
fact that most of the tests for hormone assays are difficult, 
expensive, time-consuming, and require extensive laboratory 
facilities. Even then the results often caimot be interpreted 
except in the light of the clinical findings. These objections, 
however, do not minimize the fact that where such studies 
are available they frequently yield information which cannot 
be obtained in any other way. 

The majoritN’- of these tests are done by biologic assay 
methods and are subject, therefore, to the difficulties inherent 
in such procedures. Recently, however, chemical methods 
have been described for some of the hormones and in some 
instances these have replaced the biologic assays. 


GONADOTROPIC HORMONES 


The gonadotropic principle of the anterior pituitary be- 
haves as though it consists of two distinct hormones, although 
there is some disagreement as to whether they are actually 
distinct entities. The first of these gonadotropins is now 
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THE DIAGNOSTIC VALUE OF HORMONE ASSAYS* 

A. E. BAKOFF, M.D.-f 

Much of the progress which has been made in dirucal 
endocrinolosy durins the last decade has resulted from the 
demonstration of various hormones in the body fluick and. 
the correladon of these findings with the clinical picture. 
The information thus acquired has served not only in afford- 
ing a better understanding of normal and disturbed endocrine 
physiologt' but has also helped in establishing an etiological 
basis for various endocrine dj'sfunctions and has suggested 
bener methods of therapj*. AU this has occurred despite the 
fact that most of the tests for hormone assat's are difficult, 
expensive, rime-consuming, and reqture estenrive laboratory' 
facilities. Even then the results often cannot be interpreted 
except in the light of the clinical findings. These objections, 
however, do not minimize the fact that where such studies 
are available they frequently yield informarion which cannot 
be obtained in any other way. 

The majority of these rests are done by biologic assay 
methods and are subject, therefore, to the difficulties inherent 
in such procedures. Recently, however, chemical methods 
have been described for some of the hormones and in some 
instances these have replaced the biologic assays. 

GONADOTROPIC HORMONES 

The gonadotropic principle of the anterior pituitary be- 
haves as though it consists of two disrinct hormones, although 
there is some disagreement as to whether they are actually 
disrinct entities. The first of these gonadotropins is now 
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follicle-sdinulating hormone 
(F.S.H.) fomerly commonly kno%\Ti as prolan A; while the 
second fraction is called the luteinizing hormone (L.H.) cor- 
responding to the older term prolan B. The follicle-stimu- 
lating fraction is gametokinetic, stimulating the growth of 
ova and thecal cells in the ovary and spermatogenesis in the 
testis, while the luteinizing fraction appears to stimulate the 
interstitial cells (therefore also referred to as inter- 

stitial-cell'Stimulating hormone) resulting in luteinization in 
the female and stimulation of the interstitial cells of Leydig 
in the male. 

Another distinct gonadotropin appears in very large 
amounts in the blood and urine during pregnancy. It is gen- 
erally agreed that this hormone is secreted by the chorionic 
tissue of the placenta and is therefore referred to as “chorionic 
gonadotropin.” The effect of tin’s hormone is primarily on 
the interstitial cells yet it differs in many ways from the 
luteinizing hormone of the hypophysis; therefore, the desig- 
nation of “anterior pituitary-like” hormone (A.P.L.) is no 
longer apropos. 

Methods of Assay 

The most commonly employed methods for assaying gonadotropins arc 
based upon the injection of serum or urine or their purified extracts into 
immature rodents. The hormone in the urine is generally precipitated uitli 
alcohol or tannic acid and purified. Afany biologic end-points for the de- 
termination have been cmploj'cd including (a) increase in « eight of the 
seminal vesicles, (Ir) xaginal csmis, (c) increase in ueiglit of the oxanes, 
(d) increase in weight of the uteri and (c) production of corpora lutca 
The choice of method depends mainly upon tlie tj'pe of gonadotropins 
present; xxhen this is unknown or when a mixture of gonadotropins arc 
present, as is frequently die case, a combinauon of mediods may be em- 
ployed. 

In normal individuals the amount of gonadotropins present in blood 
and unne vanes tremendously in different phj’siologic states (F ig 235) 
Thus in childhood the amount of hormone way be too small to detect, 
xslicreas in pregnancy as much as 100,000 mouse units or more of chorionic 
gonadotropin may be excreted in txsenty-four hours. Tlie tx'pe of gonado- 
tropin present also xaries, in the sextially mature penod a mixture of the 
follicle-stimulanng and luteinizing factors is present, in the chmactcnc the 
hormone is chiefly of the follicic-stimulating txpe, while dunng pregnane) 
onlv the chononic gonadotropin is present. Tfic method of assay emplo\ cd 
and its sensitixitj' must therefore be selected on the basis of the clinical 

status. 



THE DEVGXOSTIC VALUE OF HORAIOXE ASSAYS IVl; 
Normal Gonadofropin Values 

CtUdkood—lt is usually not possible to detect the presence 
of gonadotropins in the blood or urine before about the age 
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positive response cannot usually be obtained before the aze of 
rsvelve or thirteen years.’- ^ 

Tieproduettve Period.— Male.—SmaW amounts of gonado- 
tropic hormone may be regularly demonstrated in urine ex- 
tracts of the se?ajally mature male. The hormone appears to 
be chiefly or entirely of the follicle-stimulating n-pe.^ Con- 
siderable daily variation in the gonadotropin excretion lias 



Days vf Menctroal Cycle 


• More than one peak ic often preeent 

definite cycitny apparent in the male 

r%. 2 ^ 6 . 

been noted, but no definite cyclic pcriodicin- is present as in 
the female.^ In our laboraton' the gonadotropic values in 
normal males average about 8 mouse utcrine-vciglir units per 
t%venr>’-four hours with a range s-an’ing from tnccs to J/J 
mouse uterine-weight units per rwentv’-four hours. 

The amount of gonadotropic hormone in the blood is usu- 
ally too small to be demonstrated by the ordinars' method', 
for clinical assays. 
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Femde.— Varvias amounts of gonadorropic iiorrnone may 
bs cemonstrste'd in urine extracts througliout most of die 
Eenstrual cycle in normal adult females. During die first 
vreek of the cycle the amount ot hormone is usually quite 
loTt (ransins from traces to S mouse uterine-irriglit units). 
As the midcvcle is approached the titer suddenly rises and 
mav reach a peak of 30 mouse uterine-'weight units or more, 
and then suddenly drops (Fig. 236) . It is now irell esrablished 
that more than one such peak may appear during some cycles; 
it is not knoivn whedier diis indicates diat more dim one 
ovulation has occurred. Since such increases in excretion may 
occur quite suddenly it is necessary to make assays at frequent 
intervals if this is to be used as evidence of normal pituitary 
stimulation for ovulation. 

Evidence of gonadotropic hormone in the blood or serum 
may usually be demonstrated at die midcycle or during peaks 
in gonadotropin excretion.® 

Clwmcteric.—lt is well known that the majorin’ of meno- 
pausal women excrete increased amounts of gonadotropic hor- 
mone. The increased gonadotropin titers may appear several 
years before any alteration in the menses is evident and may 
persist for many years after its cessation. The urinarj,'' hor- 
mone values are generally consistently higher than the normal 
“oimlatory” peak and occasionally even enough hormone may 
be present to give a “false” positive pregnancy test. The range 
IS usually from 30 to 200 or more mouse uterine-weight units 
each twenty-four hours. Sufficient hormone is also present in 
the blood to produce a marked ovarian response in infantile 
anirnals after the injection of 4.5 cc. of serum or less. Similar 
findings quite regularly occur after castration or in primary 
hypogonadism of other origin. 

Occasionally increased gonadotropin excretion occurs in 
men past fifty; the finding however is rare as compared to 
menopausal women. Very often, however, high levels of 
gonadotropins comparable to those of menopausal women 
occur m men \yho have been castrated or who have other 
evidences of primary testicular insufficiency.'^ 
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Pregnancy and Pregnancy Tesis 

As early as ten days after conception an increase in gonado- 
tropins may be detected in the blood and urine and within 
a week after the first missed period a sufficient concentration 
of the hormone is present in the urine to give a positiye 
“pregnancy” test. This hormone is a chorionic gonadotropin 
(or “anterior-pituitarj’-Iike” hormone) and is secreted by the 
chorionic tissue of the placenta. It is almost entirely a lutein- 



izln. hormone but differs in many respects from the eonado- 
“%s of nonpregnant women. Its 

rn reach ver\' hif^h values between the si-vth and SL\t 
weeks of ge^tado-n (Fig. ng pe-d 

;StrtsT".ore|oibaa:^dV„^^^^^^^^ 

SrSomtn dmes': mn'eS. .«te, the twendeth week 
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the hormone level falls and during the last half of gestation 
the values remab quite constant at from 300 to 500 mouse 
nterine-u'eight units per 100 cc. of serum. 

Following die deliver)^ of the placenta the gonadotropins 
fall rapidly and within a week they have generally reached 
nonpregnant levels, although occasionally titers sufficient to 
give a positive pregnancy test may persist for several weeks, 
particularly if placental fragments have been retained. 

The demonstration of increased amounts of gonadotropic 
hormone in the urine or blood is the basis for the reliable 
tests for pregnancy. The two techmcs which have stood the 
test of time are the Friedman and the Aschheim-Zondek tests. 
Properly done, both of these tests are highly reliable and 
unquestionably constitute the most generally useful of the 
clinical hormone studies. The frog (Xenopus) also appears 
to be a reliable test animal and has the advantage of rapidit)*, 
making it useful in the diagnosis of such emergencies as ec- 
topic pregnancy.® Frank and Berman have recendy reported 
on a modification of the Aschheim-Zondek test in which a 
reading may be obtrined as early as sis hours.® 


Gonadotropin Assays for Clinical Diagnosis 

Menstnul and Related Disturbances— Thz determination of 
nrinan* gonadotropins at frequent intervals may aid in estab- 
lishing the nature of certain menstrual disturbances. Thus, 
in nonpregnant women with amenorrhea or ffi'pomenorrhea 
due to primarj- ovarian failure, high levels of gonadotropins 
are quite regularly encountered. This may occur in young 
girls'® as well as in normal menopausal women or surgicb 
castrates. In other young amenorrheic w'omen repeated as- 
says may fail to demonstrate any appreciable excretion of 
gonadotropins. This may occur not only in those rare in- 
stances of advanced h>-pophyseal failure (Simmonds’ disease) 
and true cases of Frohlich’s disease but also quite commonly 
m obese women who are otherwise normal. 

In h>*pennenorrhe3 of functional origin the gonadotropin 
excreaon may be normal, high or diminished. The result 
shobd be coirelated with the estrogen and pregnandiol ex- 
cretion as weU as xxith endometrial biopries b order to S- 
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tenrune whether the disturbance is primarily pituitarj' or 
ovarian in origin. Unless a consistently high excretion is 
noted the assaj'^s should be repeated at weekly inten'als 
through a cycle. 

i\'ian)^ cases of functional sterihtj'’ in the female appear to 
be due to insuflSdent gonadotropic stimulation to produce 
normal ovulaofon. This diagnosis would be favored by the 
failure to find a peak of gonadotropin e.xcrecion on frequendy 
repeated examinations, especially in conjuncrion vdth con- 
firmatory'’ evidence by'’ endometrial biopsy*. 

Testiciilar Abnorjmlities.—'Vhe excellent results mth chori- 
onic gonadotropin in the treatment of man.v cases of cry*p- 
torchidism suggests that the failure of the testieJes to descend, 
particularly’ by' the age of tsvelve or thirteen years, may' be 
due to a lack of normal gonadotropic stimulation. In young 
children this is difficult to ascertain because of the normally' 
very' low or absent urinary gonadotropin excredon; on the 
other hand we have been unable to demonstrate gonado- 
tropin in a number of such boys even beyond the age of 
eleven, M-ho later responded to choriom’c gonadotropin. In 
such instances there is also a diminution in androgen and 17- 
ketosteroid values. 

As in the female some instances of testicular deficiency and 
sterih’ty' may* be the result of dimim'shed pituitary' function. 
ITiese do not appear to be as common in the male as in the 
female. In this group also fall true cases of Frdhlich’s syn- 
drome. 

It has already' been indicated that in primary' testicular de- 
ficiencies, whether of organic or functional origin, a sec- 
ondary rise in gonadotropins usually' occurs. Gonadotropin 
assays may be useful in distinguishing ordinary fat boys from 
those who are suspected of haring rhe latter condition. 

Twjwts of Chorionic Origin.— Testicular Tumors.— It is 
well known that chorionepithelioma of the testis produces 
large amounts of gonadotropic hormone. Generally these .arc 
sufficiently high to give a positive Friedman or Aschheim- 
Zondek test. Because of the rapidly progressive and highly 
fatal nature of this disease, in all su^icious cases quantitative 
urine and serum gonadotropins are indicated in order to pick 
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up early cases in which the titer of hormone may not be suf- 
ficient to give a positive pregnancy test.^^ It is stated^ ^at 
certain other embrj^onal tumors of a less mahgnant char- 
acter also produce increased amounts of gonadotropic hor- 
mone. After surgical or roentgen therapy, repeated gonado- 
tropin assays are of use in following the course of the disease. 

Hydatid Mole and ChorionepitheUoyna.— In hydatid mole, 
since it is a tumor of chorionic tissue, increased levels of gon- 
adotropic hormone above what would be e^^ected for the 
period of pregnancy are often encountered. Since this condi- 
tion occurs early in pregnancy when the hormone level is 
normally lugh, a diagnosis of hydatid mole on the basis of a 
ver)' high hormone level must be made with caution. The 
so-called “quantitative” pregnancy test may be particularly 
deceptive. It is doubtful that a positive Friedman test in a 
dilution of less than 1:500 can be considered significant in 
early pregnancy. 

The presence of persistent high titers of gonadotropic hor- 
mone ^ter deliver)* or an abortion raises suspicion of a 
chorionepithelioma. The hormone titer on quantitative as- 
says rapidly increases, whereas if normal placental tissue has 
been retained the hormone level gradually falls. 

Pitidtary Tumors— In the advanced stages of pituitary 
tumors of all t)*pes the gonadotropin excretion is generally 
duiunished or absent. Occasionally in the early stages of an 
eosinophilic or basophilic adenoma, moderately increased 
values may be obtained. 


ESTROGENS 

In the nonpregnant female estrogens are secreted pri- 
marily by the ovaries, chiefly by the follicular epithelium, 
but probably also by the granulosa, theca, interstitial and 
luteal cells. It is probable that a-estradiol is the estrogen made 
by the ovan,' and this is in rum converted as a result" of meta- 
bolic processes into estrone and estriol. All three of these 
namral” ^trogens may be recovered from the urine. There 
is also erudence that some estrogens are produced bv the 
metabohc conversion of certain steroids of the adrenal cor- 
tex. and possibly, of the testis, which accounts for the estro- 
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gens found in the urine of postinvolutiona] tromen and wen. 
During pregnancy large amounts of estrogens are also made 
by the placenta. 

Estrogen Determinations 

Biologic assay still remains the most generally useful method for the 
determination of estrogens in biologic fluids. Some modification of the 
Allen-Doisy test is usually employed, in which the material or extract is 
mjected into castrated adult mice or rats and various degrees of vatfinal 
estrus are determined. Such tests are capable of detecting vet}' minute 
amounts of estrogen. Unfortunately, however, wide degrees of variation 
are possible viith even minor alterations in technic, so that results from 
different laboratories are not generally comparable and interpretation with 
respect to normal should be made by the particular laboratory. 

In the blood of nonpregnant women sufficient hormone is present to be 
detected in certain stages of the menstrual cj’cle, either by injection of 
whole serum (Fluhmann test®) or blood estracts (Frank and Goldbcrgcr 
test, etc.). The estrogens in the urine are present chiefly in the conjugated 
state, therefore they must be freed by acid hydroljtis and then c-ttracted 
tvith a steroid solvent, partially purified and then assayed. 

A number of colorimetric determinations for estrogens hare appeared. 
At present these are useful only where relatively large amounts of the 
hormone are present as in pregnancy urine. 

Normal Esfrogen Values 

Childhood.— Even, in very young children small amounts 
of estrogens are e.xcreted in the urine.’® After the age of 
eight there is an increase in the urinary estrogen of girls and 
as early as a year and a half before the menarchc cyclic 
variations in the esaogens may be noted. 

Reproductive Period.— In the normally menstruating fe- 
male from puberty to the menopause there is a cyclic varia- 
tion in estrogens (Fig. 238). From a low level at the onset 
of the flow the daily urinarj^ e.vcrerion of estrogens rises to 
reach a peak at the midperiod, generally in association with 
the peak in gonadotropic e.vcredon. This regresses slightly 
but then rises again during tlic period of increased corpus 
luteum function and reaches a second peak in the premen- 
strual phase, to be followed then by a rapid drop preceding 
the flow. In some instances the hrsr peak may be higher 
than the second, but as a rule we have found the opposite to 
be more common. There is considerable variation in the shape 
and height of the cun'cs in different individuals and from 
month to month in the same individual. 
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Similar findings may be found in the blood uang whole 
serum (Fluhmann technic). With the Frank-Goldberger 
test usually the premenstrual peak can be demonstrated. For 
most purposes the blood estrogen studies are not as reliable 
as the urinary findings, since only a small amount of hormone 
is present in the amount of blood which can be conveniently 
taken. In some instances, however, determinations of both 



•This mouse unit approximately equivalent to 5 i. u, 

••Highest estrogen peak may be reached In mid-cycle or premenstrually 


Fig. 238. 


blood and urine estrogens are useful. During pregnancy the 
estrogen levels in the blood are sufficient to make direct as- 
says of the serum a convenient and accurate method. 

Ch?7Mcterlc.~The normal menopause is characterized by 
a decrease in estrogens and an increased e.vcretion of gonado- 
uopms After the menarche the urinary estrogens generaUv 
tall to less than 13 mouse units each nventy-four hours 
/^rcgnancy .-During the first two months of gestation there 


Pregnandiol (mg.) 
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is z slow increase in the estrogen content of the blood and 
i^ne. Ac twelve \\’eeks the level is definitely higher than is 
hkely to be encountered in any other state, and a}[hous;h 
certain pregnancy tests have been based on this finding the 
much earlier and much greater increase in gonadotropins 
serves as a more useful criterion. The estrogens continue to 
rise regularly to reach their highest peak at or near the onset 
of labor (Fig. 237). Some workers believe that there is a 
moderate fall in estrogens several weeks before the end of 
gestation. Also in certain parients with toxemias of late preg- 
nancy there is a decrease in blood and urinarj’ estrogens, 
generally associated noth an increase in gonadotropin riters. 

Esfrogen Deferminafions for Clinical Diagnosis 
Precocious Puberty .—In true precocious menarche gonado- 
tropin and estrogen levels similar to those of the normal 
menstrual cycle occur along with all the attendant normal 
physiologic processes of puber^^ These cases must be dif- 
ferentiated from pseudo pubertas praccox due to various new 
grov-ths. 

Functional Menstrual and Ovarian Disturbanccs.—Amcn- 
orrhea.— Several patterns of hormone excretion have been 
found in parients m'th primarj’" or secondary amenor- 
rhea:*^’ (!) A consistently low estrogen excretion with 
normal or increased gonadotropins, which occurs in primar}’ 
ovarian deficiency. (2) A group in which diminished levels 
of estrogen are associated with absent or diminished riters of 
gonadotropins. Here the defect is primarily a pituitarv’ de- 
ficiency. (3) Normal levels of estrogens associated with 
normal gonadotropin excretion. Here some disnirbnnccs in 
the ratio between estrogens and progesterone or androgens 
may exist. (4) Consistently high levels of estrogen with no 
definite cycling apparent. Such Undines have been reponed 
in the presence of cystic ovaries, and some cases of hypo- 
thyroidism and adrenal cortical hypcrfunction. 

Functional Uterine Bleeding.— The criologv* of funcrional 
uterine bleeding is often obscure and undoubtedly many fac- 
tors may be responsible, both of an endocrine nature and in 
certain abnormaL'ries’® of local origin. Of those associated 
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with abnormal hormone findings two groups deserve men- 
tion: (1) A group with normal or high escreuon levels or 
cronadotcopins and estrogens. Frequently these patients have 
endometrial hyperplasia. (2) Those with low levels of es- 
trogens and absent pregnandiol excretion. In these pauents 
bleeding from an atrophic endometrium occurs. In addiaon, 
many other abnormal patterns of hormone excretion have 
been found m individual cases, indicating that many types of 
sex-endocrine dysfunction can produce this symptom. Al- 
though the underlying factors may remain obscnre even after 
repeated hormone assaj-s, the latter afford us at the present 
our best objective guide to logical therapy. 

Dj-smenorrhea.— Dysmenorrhea is a s>Tnptom which can 
result from a great many causes; not infrequently an endo- 
crine factor is responsible. As in the case of functional bleed- 
ing, several t>'pes of sex-endocrine dysfunction have been 
found. The commonest combination in our experience is a 
diminutioa in both gonadotropins and estrogens, clinically 
often associated with a h>'poplastic uterus. 

Ovarian Tan/ors.— High blood and urine estrogen levels 
have been found in granulosa cell tumors of the ovaries.^" 
Although the estrogen values associated tvith these tumors 
are generally defioitely increased, they usually are not high 
enough to approach the levek of the last trimester of preg- 
nancy. \1'e have recently observed a child with an adrenff- 
rest tumor of the ovaiv* in whom there was a moderate in- 
crease in estrogens, but a much more marked increase in 
androgens and l7-ketosceroids. Ovarian c>-sts and other 
ovarian tumors are not usually associated with significantl)- 
increased amounts of estrogens.^- There is reason to suspect, 
however, that in certain individuals excessive or prolonged 
gonadoaopic stimuladoa may be a factor in the producuon 
of ovarian cj'sts, 

AdrenrJ Corricd Ttwtorr.— In certain rumors and hrmer- 
plasias of the adrenal cortex associated with the adrenogenital 
s^mdrome increased amorats of estrogens may som“erimes 
occur. •* Thsre is usually, however, a more string in- 
cr^ m the androgens and 17-ketQsteroids. Verv 'hi^h 
values of estrogens have been considered bv Frank as ch«- 
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acterisdc of cortical carcinoma.*^ However, as pointed out 
by ^Vintersteiner, by no means all cases of cortical carcinoma 
have exhibited this feature, so that only a strongly positive 
test may be regarded as diagnostically significant. 

Other Tuijiors . — In view of the demonstrated carcino- 
genic action of various estrogens in lower animals, many 
studies have been made of the estrogen excretion associated 
with various ty^pes of benign and mah’gnant rumors, particu- 
larly of the uterus, cendx and breast. 

A'lartalgia and Chrotiic Cystic ylf/irt/rir.— Unquestionably, 
many instances of these condirions are associated with ab- 
normalities in menstruation and ot^arian funedon and often 
■ttdth abnormal patterns of estrogen and pregnandiol excre- 
tion." In a number of cases, definite hyperestrogenism Ims 
been found, in others a relative hyperestrogenism has been 
postulated because of a corpus luteum deficiency. It is diffi- 
cult, however, at the present rime to draw any general con- 
clusions on an underlying endocrine mechanism, since no 
consistent abnormal pattern has been demonstrated. At the 
present time the best that can be done is to approach each 
case indiridually and attempt to correlate the condition from 
the individual findings. 


PROGESTERONE 

Progesterone is a steroid hormone secreted by the corpus 
luteum which has the specific funcrion of preparing the 
uterus for the reception and nutrition of the embrym. Pro- 
gesterone is responsible for the secretory changes which 
characterize the typical premenstrual endometrium. It also 
serves to diminish the spontaneous contractions of the utews. 
During the first trimester of gestation it is beheved that pro- 
gesterone is made chiefly by the corpus luteum of pregnancy, 
but that thereafter the placenta takes over this function. 


Methods of Assay 

It x^-as demonstrated by Venning and Bwwc” that pwgewrone 
excreted in the urine as pregnandiol and conjugated witii plyctironic aetd 
to form 3 \vatcr-soIubic compound, sodium pregnandiol gfynironatc 
Althouch pretmandiol has no biologic activity its amount m the onnt 
may be delenhined giuvimctricaliy by a chemical procedure «h>cb is not 
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roo complex for limited chemical nse- The amotmt of pregnandiol in die 
Cline serves as a measure of corpns Intemn auuvi^. . , 

^^■here brse amounts of progesterone are present m the blood, as dm- 
ias presnancv, the hormone may be demonstrated by biologic assa}.- 

Normal Values 

Pregnandiol is not nonuRlly found in the urine of children 
or men. 

In the normally menstruating female pregnaniol appears 
quite suddenly in the urine about rvyelve or thirteen days 
before the onset of menstruation, that is, shortly after ovula- 
tion. The daily amount in the urine is quite variable but 
generally ranges from 3 to 6 mg. (Fig. 4). The excretion 
usuallv reaches a peak about the twenty-first day of the 
cycle and then drops abruptly two or three daj^ before the 
onset of bleeding. The curve of pregnandiol excretion thus 
closely parallels the rise, activity and retrogression of the 
corpns luteum.^ During pregnancy the pregnandiol excre- 
tion increases only slightly until about the tenth to twelve 
week and then continues to rise further to reach a peak of 
60 to 100 mg. daily at term.*®’ *' At the time of the onset of 
labor a falling rate of excretion may be encountered.^ 

Pregnandiol Deferminafions for Clinical Diagnosis 
Functional Menstrual and Ovarian Disorders.— In non- 
pregnant women the demonstration of normal amounts of 
pregnandiol during the latter half of the cyde constitutes 
evidence in favor of the presence of a normally funcrioning 
corpus luteum. It also indicates the probabilitj* that ovula- 
tion has occurred, althongh this is still open to some question. 
In following sterility patients in whom some defect in ovu- 
lation is suspected it is well to correlate the pregnandiol find- 
ings with endometrial biopsies and vaginal smears. 

It has already been indicated that in some instances of 
functional uterine bleeding and dysmenorrhea’ absent or in- 
adequate corpus luteum activin* may be an etiologic factor. 
In such instances pregnandiol determinations during the 
latrer half of the cycle may be of diagnostic value. 

HchitiaJ and Threatened Aboriio^.-Tiaz great maio^it^- 
or spontaneous abortions occur from the eighth to tu-elfth 
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weeks during the period when it is believed that the pla- 
centa is taking over the function of the corpus luteum of 
pregnancy. Since the production of normal amounts of pro- 
gesterone is believed to be essential for the continuation of 
gestation, it is suspected that premature failure of the corpus 
luteum of pregnancy or inadequate placental secretion of 
progesterone may be the etiologic factor in many spon- 
taneous abortions. Frequent pregnandiol determinations in 
patients with a histors’" of habitual abortion may prove worth 
while in establishing an etiologic diagnosis and in guiding 
therapy.^® 

Toxemias of Fregnancy.—ThtTt are several reports^-®® in- 
dicating that in the true “toxemias” of late pregnancy there 
is a progestin deficiency; this may have particular bearing 
on the increased estrogens and high gonadotropins commonly 
found in these patients. 

Adreval Conical Hyperfunction.—Thtst have been a num- 
ber of reports recently of the occurrence of pregnandiol in 
the urine in conditions associated ndth adrenal cortical 
tumors or hj'perpJasia. These include paricnts tvith an ad- 
renogenital sy'ndrome,^^ pseudohermaphroditism,®^ and Cush- 
ing’s sjmdrome.®® 

ANDROGENS 

The testis hormone, which is probably testosterone, is se- 
creted by the interstitial cells of Leydig under the influence 
of pitukar}’ gonadotropic stimulation and is excreted in the 
urine as a number of related steroid compounds some of 
%’('hich have androgenic properties, particularly androstcronc 
and dehydroandrosterone, and others wluch are biologiciliy 
inactive. 

Sufficient evidence has accumulated to indicate that a 
part of the androgens normal}}’ excreted is derived from an 
extragonadal source. There is some difference of opinion as 
to whether the ovar}' is also capable of producing androgens. 

Methods of Assay 

The most commonly employed tnerhods for the determinmoa of aa- 
drocens are based upon the stimularion of comb-gro'oth in the capon and 
babv chick or £rro«tb of seminal resides or prrmstr of the castrated 
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rodent. It tnll be readily admitted that the methods avaflable for clinical 
purposes are far from the ideal. The capon test, which « the most ac- 
curate, is time-consumin? and expensive and impracncable for general 
clinical nse. The baby chick test is capable of great rariaoons tmless 
carefully controUed, while the senanal vesicle test may be influenced by 
oriber substances in the extract. 

For clinical purposes we have found the baby chict te^^= to be the 
most satisfactorv for our purpose. Gross errors can be eliminated if each 
extract is tested at three diflerent levels along with three different an- 
drosterone control levels. By direct application of ether extracts to the 
comb verv small amounts of androstenic acnvitj' can be demonstrated. 
.Manv modifications of the baby chict test have been reported. 

Recently certain cbevacal tests have come into use which are proving 
to be very useful. At the present time, however, these tests do not dis- 
unguish between the biologically active and inactive androgens (see sec- 
don on 17-ketosteroids). 


Normal Values 

Childhood. —V try small amounts (from 0.3 to 2 milli- 
equivalents of androsterone)®* of androgenic activity may be 
demonstrated in urine extracts of children of both sexes. A 
Ter>- distinct rise may be found in boys soon after the age 
of eight xvhich then gradually increases to the adult mde 
level soon after pubert)^ 

Reproductive Period.— Male.— ViTien tested by the capon 
method the normal male excretes about the equivalent of 7 
mg. (70 international units) of androsterone each txvent>*- 
four hours.®^ Fluctuations of from 40 to 100 international 
units are not uncommon, but no definite cyclic variation is 
usually present. 

Female.— It is a xvell knomi fact that the female normally 
excretes almost as much androgens as the male, the valu^ 
gener^y ran^g from about the equivalent of 30 to SO in- 
ternational units of androsterone with the average value of 
about 50 international units. Clinical evidence at present in- 
dicates that in the female the androgenic acdsity is probably 
derived primarily from the adrenal cortex, although some 
part may also be derived from the ovaries. Although there 
are occaaonri reports of cx'clic variations in androgens in 
the female, the present consensus is that despite considerable 

excretion ^ °° definite pattern of androgen 

Preg77OTO'.-During normal pregnancy the androgen values 
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generally fall wdthin the range for the normal nonpregnant 
female. 

Cl'w^acteric.—ln males past tlie age of iifty it is not un- 
common to find diminished titers of androgens. In females, 
on the other hand, the androgen values are generally normal 
or may be moderately increased.®' 

Androgen Assays for Clinical Diagnosis 

Hypogonadism.— The finding of consistently low values of 
urinary androgens in males aids in establishing tlie diagnosis 
of hypogonadism. VlTien such findings are associated \nth 
high gonadotropin values primary testicular failure may be 
presumed, whereas absence of gonadotropic hormone favors 
primary pituitary hypofuncrion. 

Ovarian Dysfunction.— kndrogen values are usually not 
appreciably altered in most functional dismrbances of the 
ovaries. It is of interest that in most instances of hypo- 
ovarianism the androgens are normal and sometimes in- 
creased,®’ thus resulting in a definite increase in the androgen- 
estrogen ratio. It is possible this may account for the 
hirsutism and other mild estidences of virilism which many of 
these patients sho%v, 

Mascidinmng Syndromcs.-Tnereased levels of androgenic 
activity in the urine are encountered in association v'ith most 
masculinizing tumors, such as carcinoma of the adrenal cor- 
tex, arrhenoblastoma of the ovary and adrenal cortical 
tumors of the ovar>% In Cushing’s svmdromc the largest 
amounts of androgens are found in those cases in which an 
adrenal tumor is present, but increased values may also occur 
if marked hyperplasia of the adrenal cortex is present.®'’ In 
many instances in which marked hjyertrichosis is present 
vdthout changes in the adrenals the androgen values arc 
usually within normal. 

17-KETOSTEROIDS 

This is a colorimetric rest made on urine extracts which 
in the male sen-es as an index of the combined acrivin' of the 
adrenal cortex and the testis, and in the female chiefly of 
the adrenal cortex. The reaction is used for the detection of 
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those steroids \\-hich have a ketone group on the l7th carbon 
atom ( 17 -ketosteroids). It is based upon the color reacnon 
introduced by Zimmennan.'** 

It is to be pointed ont that the I7-ketOEtEroids are not en^ely eqniya- 
lent to andros^ assaj-s since some steroids ■which are not androgenic give 
the reaction while some androgens are not l7-kttosteroids aiid do not re- 
act. Also, estrone is a ketostcroid b'nt since this is weaklv pbenohc it may 
bs removed bv washing "witb aTWgli during tbe estracnon process. 

The nonphenolic 17-ketosteroids whichThave been found in human urine 
are as follows:^? androsrerone, aetiocholan-17-one-3-ol and dehydro-iso-^- 
drosterone. Several other compounds have been isolated f^m the urine 
of patients with adrenal h}'perplasia, adrenal tumors and restJcular tumors. 

Normal Values 

The normal range varies some'what ■with the modifications 
in the technic emploj'ed. 

CL'ildhood.— Children excrete small amounts of 17-keto- 
steroids, the amounts generally ranging from less than 1 to 5 
mg. equivalents of androsterone each nvent}'-four horns. 

RepTodtictive Pmoi.— Females,— The nsual range in the 
normal female is from 5 to 15 mg. equivalents of andro- 
sterone each nvent}*-four hours. Q)nsiderable day-to-day 
variadons are present but these bear no definite correlation 
to the menstrual o'cle. 

Males.— The average values in the male are slightly higher 
than in the female. The usual normal range is from 8 to 20 
mg. equivalents of androsterone. 

CVivucteric.—ln menopausal -women the 17-ketosteroids 
tend to be moderately increased, probably due to adrenal 
cortical h^'perfunction.'*'’ 

In males past the age of fifty the 17-ketosteroids are nor- 
mal or low. 


17-Keiosieroids in Clinical Diagnosis 

A sufficient number of reports have appeared to make it 
apparent that 17-ketosteroid determinarions are a useful en- 
docnne diagnose procedure. The results, however, must be 
1 cauaon, since they apparendv may be in- 
nonendocrine conditions. Thus low 
values have been reported in malnutrition, various eastro- 
in csunal diseases, anemia, infection and liver diseasesT®® 
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generally fall within the range for the normal nonpregnant 
female. 

Cliwacteric . — In males past the age of fifty it is not un- 
common to find diminished titers of androgens. In females, 
on the other hand, the androgen values are generally normal 
or may be moderately increased.®^ 

Androgen Assays for Clinical Diagnosis 

Hypogonadism.—Uhe finding of consistently low values of 
urinary androgens in males aids in establishing the diagnosis 
of hypogonadism. When such findings are associated with 
high gonadotropin values primary tesricular failure may be 
presumed, whereas absence of gonadotropic hormone favors 
primary pituitary hypofunction. 

Ovarian Dysfunction.— Androgen values are usually not 
appreciably altered in most functional disturbances of the 
ovaries. It is of interest that in most instances of hypo- 
ovarianism the androgens are normal and sometimes in- 
creased,®^ thus resulting in a definite increase in the androgen- 
estrogen ratio. It is possible this may account for the 
hirsudsm and other mild evidences of virih’sm which many of 
these patients show. 

Masculinvzing Syndrovies.—lncressed levels of androgenic 
activity in the urine are encountered in association with most 
masculinizing tumors, such as carcinoma of the adrenal cor- 
tex, arrhenoblastoma of the ovary and adrenal corneal 
tumors of the ovary. In Cushing’s syndrome the largest 
amounts of androgens are found in those cases in which an 
adrenal tumor is present, but increased values may also occur 
if marked hyperplasia of the adrenal cortex is present.®® In 
many instances in which marked hypertrichosis is present 
without changes in the adrenals the androgen values are 
usually within normal. 

17-KETOSTEROIDS 

This is a colorimetric test made on urine extracts tvhich 
in the male senses as an index of the combined activity of the 
adrenal cortex and the testis, and in the female chiefly of 
the adrenal cortex. The reaction is used for the detection of 



the diagnostic taltie of hormone assays 1933 


those steroids Yi'hich have a ketone group on the 17th carbon 
atom ( 17 -ketosteroids). It is based upon the color reacnon 
introduced by Zimmerman." 

Ir is to be pointed ont that the Iz-k^steroids are not enardy eqniya- 
Isnt to androgen assavs since some steroids which are not androgenic give 
die reaction while some androgens are not l/-ketosteroids and do no*, re- 
act. Also, estrone is a ketosteroid bnt since this is weakly phenolic it may 
he removed bv wradiins widi alkali during the detraction process. 

Tne nonphenolic I74:etosteroids which" have been fonnd in human mine 
are as foUows:^- androsterone, aedocholan-l/-one-5-ol and dehydro-iso-ya- 
drosterone. Several other compounds have been isolated from the urine 
of patients with adrenal hvperplasia, adrenal tumors and testicular tumors. 

Norma! Values 

The normal range varies somewhat with the modifications 
in the technic employed. 

C7';/tfZ:ooa.— Children excrete small amonnts of 17-keto- 
steroids. the amounts generally ranging from less than 1 to 5 
mg. equivalents of androsterone each twenc\'-four honrs. 

Reproductive Period.— -Females.— The usual range in the 
normal female is from 5 to 13 mg. equivalents of andro- 
sterone each ewenn'-fonr hours. Considerable day-to-day 
variations are present but these bear no definite correlation 
to the menstrual cycle, 

.Males.— The average values in the male are slightly higher 
than in the female. The usual normal range is from S to 20 
mg. equivalents of androsterone. 

Clbrijcteric.— In menopausal women the 17-ketosteroids 
tend to be moderately increased, probably due to adrenal 
cortical h\'perfunction.^'’ 

In males past the age of fifty the 17-ketosteroids are nor- 
mal or low. 


17-Kefostercic3s In Clinical Diagnosis 

A sufiicient number of reports have appeared to make it 
apparent Aat 17-ketosteroid determinations are a useful en- 
doenne diagnostic procedure. The results, however, must be 

since they apparentlv mav be in- 
Huenced by certain nonendocrine conditions. Thus low 
values have been reported in malnutrition, various onstro- 
mtannal leases, anemia, infection and liverlfcSL"^ 
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generally fall within the range for the normal nonpregnant 
female. 

Cliiuacteric . — In males past the age of fifty it is not un- 
common to find diminished titers of androgens. In females, 
on the other hand, the androgen values are generally normal 
or may be moderately increased.^' 

Androgen Assays for Clinical Diagnosis 

Hypogorndwii.—Tht finding of consistently low values of 
urinary androgens in males aids in establishing the diagnosis 
of hypogonadism. l^Tien such findings are associated m’th 
high gonadotropin values primary testicular failure may be 
presumed, whereas absence of gonadotropic hormone favors 
primary pituitary h}T3ofunction. 

Ovarian Dysfunction.— hnArogtn values are usually not 
appreciably altered in most functional disturbances of the 
ovaries. It is of interest that in most instances of hypo- 
ovarianism the androgens are normal and sometimes in- 
creased,®' thus resulting in a definite increase in the androgen- 
estrogen ratio. It is possible this may account for the 
hirsutism and other mild evidences of virilism which many of 
these patients show. 

Masculinizing Syndromes.— Increased levels of androgenic 
acrivity in the mine are encountered in association trith most 
masculinizing tumors, such as carcinoma of the adrenal cor- 
tex, arrhenoblastoma of the ovary and adrenal cortical 
tumors of the ovary. In Cushing’s syndrome the largest 
amounts of androgens are found in those cases in which an 
adrenal rumor is present, but increased values may also occur 
if marked hyperplasia of the adrenal cortex is present.®® In 
many instances in which marked hypertrichosis is present 
vtithout changes in the adrenals the androgen s^alues are 
usually tvithin normak 

17-KETOSTEROIDS 

This is a colorimetric test made on urine extracts which 
in the male serves as an index of the combined activity of the 
adrenal cortex and the testis, and in the female chiefly of 
the adrenal cortex. The reaction is used for the detection of 
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those steroids -n-hich hare a ketone group on the 17th carbon 
atom (17-kerosteroids). It is based upon the color reacnon 
introdnced by Zimmennan."' 

It is to be pointed ont tbst tne I 7 -ketosteroIds are cot eadrely eqmya- 
ls 2 t to aodroaen asstp since some steroids trfiich are not androgenic give 
reaction stnile some andiosens are cot l/-ltetosteroids and do not re- 
act. Also, estrone is a ketosreroid btrt scce diis is trealdy phenolic it may 
be removed bv svashina tvith alkali during rhe eaxratmon pro ce s s . 

The noaphenolic IT-ketosteroids tvhicii have been round in hnman urine 
are as follotvs:*' androsterone, aeiiocfaolan-17-one-3-ol and dehydro-iso-m- 
drceterone. Several orher compotmds have been isolated from the urine 
of patients svidi adrenal bvperplasia, adrenal mmois and testicnlar minors. 

Normal Values 

The normal range varies somewhat with the modifications 
in the technic employed. 

CH/a7;ood.— Childrra excrete small amonnts of 17-keto- 
steroids, the amounts generally ranging from less than 1 to 5 
mg. equivalents of androsterone each twenty-four hours. 

Reproductive Period.— Females.— The usual range in the 
normal female is from 5 to 15 mg. equivalents of andro- 
sterone each twent\--four hours. Considerable day-to-day 
variations are present but these bear no definite correlation 
to the menstrual c%*cle. 

Males.— The average values in the male are slightly higher 
than in the female. The usual normal range is from 8 to 20 
mg. equivalents of androsterone. 

CUmncteric.—ln menopausal women the 17-ketosteroids 
tend to be moderately increased, probablv due to adrenal 
cortical hx-perfunction.^® 

In m^es past the age of fifty the 17-ketosteroids are nor- 
mal or low. 


17-Keforfercids in Clinical Diagnosis 

A sufficient number of reports have appeared to make it 
apparent ffiat 1 ;_-ketosteroid determinations are a useful en- 
docrine diagnose procedure. The results, however, must be 
interpreted ^vlth cannon, since they apparently mav bf 
uenced by certain nonendocrine condition^. Thus low 
ya ues have been reported in malnutrition, various 
mtesnnal diseases, anemia, infection and liver SeSes?^ 
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generally fall ■unthin the range for the normal nonpregnant 
female. 

Clhmcteric.-la males past the age of fifty it is not un- 
common to find diminished titers of androgens. In females, 
on the other hand, the androgen values are generally normal 
or may be moderately increased.®" 

Androgen Assays for Clinical Diagnosis 

Hypogomdwu.—The, finding of consistently low values of 
urinary androgens in males aids in establishing the diagnosis 
of hypogonadism. "WTien such findings are associated uath 
high gonadotropin values primary testicular failure may be 
presumed, whereas absence of gonadotropic hormone favors 
primaiy pituitary hypofunction. 

Ovarian Dysfunction.— hndiogtn values are usually not 
appreciably altered in most functional disturbances of the 
ovaries. It is of interest that in most instances of hypo- 
ovarianism the androgens are normal and sometimes in- 
creased,®' thus resulting in a definite increase in the androgen- 
estrogen ratio. It is possible this may account for the 
hirsutism and other mild evidences of virilism which many of 
these patients show. 

Masculinizing Syndrotnes.— Increased levels of androgenic 
activity in the urine are encountered in association urith most 
masculinizing tumors, such as carcinoma of the adrenal cor- 
tex, arrhenoblastoma of the ovary and adrenal cortical 
tumors of the ovary. In Cushing’s syndrome the largest 
amounts of androgens are found in those cases in ufilch an 
adrenal tumor is present, but increased values may also occur 
if marked hyperplasia of the adrenal cortex is present.®'’ In 
many instances in which marked h}’pertrichosis is present 
unthout changes in the adrenals the androgen values are 
usually utithin normal. 

17-KETOSTEROIDS 

This is a colorimetric test made on urine e.vtracts which 
in the male senses as an inde.x of the combined activity of the 
adrenal cortex and the testis, and in the female chiefly of 
the adrenal corte.x. The reaction is used for the detection of 
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obtained.®^ It is suggested that this test may help in 

such patients from tliose mth anorexia nerrosa in which the 

values may be normal or moderately low. 

HypothyToidisi7i.—VtxY low values are obtained in paaenK 
uith hj'pothyroidism,®'’ even when under thyroid therapj . 

Ejintichotdisiii.—Low %'alues are obtained in those cases of 
male hj’pogonadism associated udth panhypopituitary func- 
non. They are slightly decreased in those due to prim^’’ 
gonadal hjTiofunction and moderately low in those nith 
hi'pogonadotropic function.®® 
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Adrenal Cortical Hypofunction.~Ytry low or absent 
values are found in Addison’s disease. The lowest values are 
generally obtained in female patients.®® 

hi Masculinizing Syndromes— \xi patients vdth an adreno- 
gemtal syndrome due to an adrenal tumor or adrenal hyper- 
^asia the 17-ketosteroid values are high.®® In padents with 
Cushing s disease high values are also encountered. The high- 
est values, however, occur in those with adrenal carcinomas. 

In simple hirsutism the values may range from normal to 
moderately increased titers. Recent studies^^ indicate that 
further fractionation of the urinary steroids may sen'^e as a 
basis of difFerentiation of these cases. 

Fraser and his associates found that in a patient noth viril- 
ism due to an arrhenoblastoma the 17-ketosteroid assay was 
wnthin normal limits as well as in a patient with \nrilism due 
to a disgerminoma. TVe have encountered high values in a 
child with a masculinizing syndrome due to an adrenal rest 
tumor of the ovary. 

Menstrual and Ovarian Oisturbanccs.—The present data 
do not indicate that 17-ketosteroid values viil be of much 
diagnostic aid in the more common gy'necologic disorders 
caused by disturbances in the pituitary-ovarian cycle. In a 
study of a number of such disorders Hamblen, Cuyler and 
Baprisri® noted the foUowting results: In amenorrheic patients 
normal values were obtained in those vdth delayed menarche 
w'hile definite increases occurred in those •with intercurrent 
amenorrhea. In wmmen %vith ovarian failure those in the pre- 
menopausal group excreted increased amounts of I7-kcto- 
steroids, ^vhile soon after ovarian failure due to oophorec- 
tomy or physiologic causes, increased titers of 1 7 -kerosteroids 
are found; after a variable number of years these tend to re- 
turn to normal. These data are held to support the thesis that 
intercurrent or adult estrogenic ovarian failure is followed 
by adrenal hyperactittity. In menometrorrhagia relatM^to 
simple corpus lureum failure normal values were found. * 
Acromegaly. —The 17-ketosteroid values are norma! or low 
in this condition®® despite the adrenal cortical hypertrophy, 
Hypopimharistn.-ln patients with piraitaiy panh}po- 
pituitarism due to various causes zero or very low values are 
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Scplcrcbcr (Boston) 

Sranne AIethods or YrmAiaiEN-x 

.Vccffairr (PhnadclpMal ENDOcarvotocr 


AEnOim, scute, 29^2: Msy, ??j i 
tisuuis to, 19-i2: Msy, /S3 
AWosizsl emeiueuces, rnedicsl, in 
X’val pitTonnd, 1941: Xov., 36jr 
psia and toHc in inissls and cb3- 
drta, 19i2: May, 7ji 
sunificaacE to ciinidan, J9~2: 
Jan^ 15 

trauma, 19-1: Marta, 377 
Abonicn, 1942: March. <94 
threatened, 1940: Jrdv, 1074, 1077; 
19-41 -• Jan,, <5; 1942; March, 
<95 

vitim-ra in. 194]; 2,Uy, 616, 
617 


•Abraptio pbeeatse, titamms in, 1941: 
3l2r, 61S 

Abscess, acute, tadioa treatment, 
1941: July, 954 
coM. 1942: March, 56S, 617 
of b.-ain, headache in, 1940: March, 


Qt breast, roentgen treatment, 1941 ■ 
Ala.v, 642 ’ 

of chest rraH. simubting tuberculo- 
sb, 1943; Sept, 1261 
of liver, amebic, 1940: Jaa., jjo 
of lung, 1940: March, <62, Sept, 
1436; 1941: March, S<S, S»pU 
125- 


» Korr.; The volnme year is pvea b iidic type. 
W>9 





nsTjEX TO voLraiES 24, 25 anp 26 (1940-1942) 1941 


Altiiunia-globiilin ratio, 3942; May, 
902 , . 

Alcohol infuaon, intraVEnous, m 
curable cancer, 3940: May, S9( 
injection, intraspinal, in. cancer, 
1941: Jan^ 120, 12J 
subarachnoid, deleterious e5ects, 
3942; Jan., 2SS 

use of, in hj-pertension, 1942: 
Sept, 142 S 

Alcobob'c psj'choses, 1941: May, 71S 
AlcoholHsn, acute, 1942: March, 411 ! 
insulin and glucose in treatment, 
1940: May, 671, 675 
military service and, 1941: Nov., 
1724, 1751 

Allergic disease of aged, 1940: Jan,, 
149 

headache, 19-40: March, 2S5, 2SS 
therapy in migr^e, 1941: Sept, 
1323 

Allergj-, cutaneous, 1941: Jan., 1S3, 
March, 53S; 1942: Jan., 14, 153 
food, 1940: July, 1239; 1941: 
March, 529 

emergencies due to, 1942: March, 
429 

gastro-intestinal, 1941: March, 540; 

1942: March, 436, Slay, 737 
nasal, 1942: March, 434 
physical, 1942: March, 439 
.hllo.vs, toxic properties, 1942: July, 
12S1 

Alpha rays, 1941: July, 876 
Alphatocopherol, 1941: May, 617 
in amyotrophic lateral sclerosis, 
1940: Slay, 775 

.Altitudes, high, effects on ocular 
funcdon, 1941: Nov., 1642 
emergencies due to, 1942: March, 
523 


Amenorrhea of ovarian origin, 1942: 
Nov., 1S43 

of pituitarj' ori^, 1942: Nov., 
1835 

of uterine origin, 1942: Nov., 18al 
roentgen treatment, 1941: July, 
972; 1942: Nov., 1841, 1849 
thyroid therapy, 1941: May, 60S 
.Ametropia, 1942: Sept, 1611 
Amino-acetic add, 1940: May, 772 
Aminophylline in hrondiial asthma, 
1942: Mardj, 431 

Aminop>Tine, effect on diuresis, 1940: 
May, 874 

Ami'lase test in panaeatic disease, 
1940: Jan., 221, July, 1137 
Amyotrophic lateral sderoas, 1940: 
May, 775 

.Andresen diet in hemorrhagic peptic 
ulcer, 1942: May, 661 
Ani-ogens, assaj-s, diagnostic value, 
1942: Nov., 1930 

preparations, 3943; Jan., 156, 157, 
May, 612 

Androsterone, 3940: July, 1059; 3942; 
Nov., ISSS, 1930 

.Anemia, aplastic, idiopathic, 1940: 
March, 456 

Cooley’s, 1942: Jan., 223 
roentgen diagnosis, 1941: May, 
671 

target cell in, 1941: May, 673 
ervthroblastic, roentgen diagnoas, 
1941: May, 67l 

following sulfanilamide, 1940: Sept, 
1451 

hemolytic, 1940: Sept, 1451 
congenital, 1942: Jan., 219, Sept, 
1453 

roentgen diagnosis, 1941: May. 
671 


Aluminum hydroxide, drip, 1942: i 
May, 649 ' 

in peptic ulcer, 1943; Sept, 1375 ' 
.Alrhdmer's disease, 3940; Jan., 101 
Amhinon in hr-pogonadism, 1942: 
Nov., 1S79 

Amebic abscess of li\-er, 1940: Jan., 
210 

dysentery, mi: Sept., 1387 
simulating tuberculosis, 19~1 : 
Sept., 1262 

Amenorrhea, 1940: July, 1072, 1075. 
IQ7S; 1942: Nov., 1831 
d\-sfunctional. 1942: Nov., 1834 
in cachexia nervosa, 2943 ;’Mav, 76S 
in Frohlich’s s>-ndrome. 3P4’- Knv 


sfcmal aspiration in, 1941: May, 
669 

hypochromic, 1940: Sept^ 1445 
idiopathic, 1940: March, 456; 
1942: Sept, 1450 
m arthritis, 1940; Nov., 1641 
in hemorrhagic peptic ulcer, 394’’ • 
Sept, 3451 

in relation to gastro-intestinal dis- 
orders, 1942: May, 897 
myelophthisic, 1940: Mav, S4I 
osteosclerotic, 1940: Mav, 843 
pernicious, 1940: March,'432 Sent 
1447, 1449 ; 3942; Sept, 1439 ’’ 
sickle cell, 1942; Jan., 224 

ro^tgea diagnosis, 1941: May, 



1940 INDEX TO VOLUMES 24 , 25 AND 26 ( 1940 - 1942 ) 


Abscess, peritonsillar, 1940: Sept., 1523 
retropharyngeal, 1940: Sept., 1525 
Absenteeism rates due to access in 
industry, 1942: July, 1106 
Acada, intravenous injection, in ede- 
ma, 1940: May, 807 
Acarophobia, 1942: Jan., 119 
Acddents in industry, correlation of 
psychiatric cases with, 1942: July, 
1100 

Acetyl-beta-methylcholine, JP40;May, 
SI9 

Achlorhydria in old people, 1940: 
Jan., 13 

Addophilus in constipation, 1942: 
May, 796 

Addosis, diabetic, 1942: March, 375 ; 

in children, 1942: March, 456 
ketone, in nondiabetic adults, 1940: 
Nov., 1813 

postoperatir’e, 1942: March, 358 
Acne, 1941: Jan., 186; 1942: Jan., 
175, 17S 

keloid, radium treatment, 1942: 
Jan., 135 

roentgen treatment, 1941: July, 
966 

vitamin D in, 1942: Jan., 62 
Acnitis, 1942; Jan., 79 
Acrocj’anosis, 1942: Sept., 1468 
Acrodynia, thiamine in, 1942: Jan., 54 
Acromegaly, 1940: July, 969; 1942: 
Nov., 1675, 1691 

Actinomycosis, irradiation in, 1941: 
July, 953, 962 

Addison’s disease, 1940: July, 1041, 
1043, 1046, 1114, No\’., 1779; 1941: 
May, 797; 1942: March, 391, Nov., 
1806 

Addition diet in gastro-intestinal al- 
ler^’, 1942: May, 748 
Adenitis, simple, roentgen treatment, 
1941: July, 939 

tuberculous, irradiation in, 1941: 
July, 934, 963 

Adenoids, infected, and arthritis, 
1940: Nov., 1677 j 

Adenoma of adrenal cortex, 1940: | 
March, 311, July, 1049 
of pituitary, 1940: July, 961; 1942: 

Kov., 1679, 1698, 1706 
of stomach, roentgen diagnosis, 
1941: July, 1130 

Adenomatous goiter, 1940: July, 994, 

993; 1942: Nov., 1733, 1743 
tissue, relation to endocrine func- 
tion, 1940: July, 947 


Adiposis dolorosa, 1940; July, 1234 
Adiposogenital dystrophy, 1940: July, 
964, 963; 1942: Nov., 1669, 1835, 
1837 

Adolescents, mental disturbances in, 
1941: March, 513 

Adrenal cortex, adenomata, 1940; 
July, 1049 

extract in Addison’s disease, 1942: 
March, 397 

in bums, 1942: March, 313 
in shock, 1942: March, 426 
tumors of, 1942: Nov., 1811 
crises, in Addison’s disease, 1941: 
May, 800; 1942: Nov., 1809, 
1810 

glands, diseases of, 1940: July, 
1033; 1942: Nov., 1803 
insufSciency, 1942: March, 391, 
Nov., 1806 

medulla, tumors of, 1942: Nov., 
1806 

sj'mptoms of central nervous ori- 
gin, 1942; Nov., 1904 
tuberculosis, 1942: March, 60S 
virilism, 1942: Nov., 1811 
Adrenocorticotropic hormone, 1940: 

July, 939; 1942: Nov., 1664 
Adrisoiy committees, Selective Serv- 
ice, local, 1941: Nov., 
1511, 1513 

national, 1941: Nov., 1514 
Aero-embolism, 1941: Nov., 1643; 
1942: July, 1314 

Aero-otitis media, 1942: July, 1214 
Affiliated units, Army medical serv- 
ice, 1941: Nov., ISSO 
Aged, adjustments of, to life, 1940: 
July, 1271 

diseases of, ^'mposium on, 1940: 
Jan., 1 

Adtated depression, 1942: hfarch, 
409 

Air composition, deviations in indus- 
tO', 1942; July, 1193 
conditioning, in industry, 1942: 
July, 1188 

disinfection, in industry, 1942: 
July, 1193 

motion, measurement, 1942: July, 
1182 

pressures, high, eSects of, 3942: 
July, 1213 

purity, in industrj’, 1942: July, 

1192 

an’allom'ng, 1942: Sfay, 880 
temperature and humidity, 194..: 
July, 1181 



CsDES TO VOLUMES 24, 25 ANTJ 26 (1940-1942) 1941 


Alburain-^ob’olia ratio, 1942 : ilay, 

002 

Moj’-ol iaiuson. intravenous, in in- 
caiaMe cancer. IP.J0.-_ Mar, 597 
injection, intraspiaai, in cancer, 
1^1: Jan., 170, 127 
snbaiaciiaoid, dsieteiious ejects, 
jPJ2; Jan.. 25S 

use oi, in hypertension, lOJOt 
Sept- 1J2S 

.^cohoiic psj'choses, l^H: May. 71e 
.ycohciisa!. acute, 1^2: March, 411 
and glucose in treatment, 
1^-0: May, 671, 675 
tahtarv service and, 19-1: Kov., 
17:i', 1731 

.^Eerpc diseases of aced, 1940: Jan., 
leo 

headache, 1940: March, 2S5, 2SS 
theraov in niaraine, 1941: SenL, 
1315 

.\netgy, GJtaneo-as. 19-1: Jan- 1S5, I 
March, 53S; 1942: Jan- 14, 133 
food. 1910; July, 1259; 1941: 
March. 329 

eatergendes cue to, 1942: March, 
a;a 

gastio-intestinal, IP41: March. 3i0; 

1942: March, i36, May, 737 
nasd. ipri: March, .^3^ 
physical. 1942: March, 439 
•Alloys, toric properties, 1942: July, 
1231 

.Alpha rays. 1911: July, ST6 
-Alphatoccpherol. 19il: May, 617 
in amj otrophic lateral sclerosis, 
1910: May, 775_ 

-Altitudes, high, enects on ocular 
function, l^il: Xov.. 16^2 
emergences due to, 1942: March. 
525 

•Aluminum hydroiide, drip, 19i2: 
May. 610 

in peptic ulcer, 1911: Sept, 1575 
•Almeimers d'.sease, 1910: Jan., 101 
•Amhmon in h\-pcaonadiscu 1912- 
Nov- ISTO 

•Amehm abscess of liver, 1940: Jam 
210 

dysentery, IQil: Sept- 13S7 
smnuhitiaa tubercilosis, 1941: 
Sept- 125: 

.Amtaorrhea, JP-'O- July. 1072, lo75, 
TC7S; 1412: Xqv- 1S51 
o-=-'unaiona!. 1412: Xov_ lS5i 
in caieiia rerTO>3, 14il: Mar.76S 
m F'chbch’s svndrome. Ipe’. v--— 


Amenorrhea of ovarian origin, I9t2. 
Xov., 1S43 

of pituitary origin, lP-2.- Xov., 
1S35 

of uterine origin, 1942: Xov., ISol 
roentgen treatment, 19il: Jniy, 
972'; 1942: Xov- 1S41, 1S49 
thyroid therapy, 19il: May, 603 
Ametropia, 1942: SepL, 1611 
.Amino-acetic acid, ipiO: May, 772 
AminophyUine in brondiial asthma, 
1942: March, _431 _ ^ 

Aminopvrine, enect on dinresis, 1940: 
May,’s7i 

Amylase test in pancreatic disease, 
1910 : Jan- 221, July, 1157 
Amyotrophic lateral sderosis:, 1940: 
May, 775 

-Andresen diet in hemorrhage peptic 
j ulcer, 1912 : May, 651 
-Androcens, assays, diagnostic value, 
1942: Xov- 1930 

preparations, 1941: Jan., 156. 157, 
May, 612 

Androsterone, 1940: July, 1039; J5’42; 
X'ov- ISSS, 1930 

Anemia, aplastic, idiopathic. 1940: 
Ma^, 456 

Cooley’s, 1942: Jan., 225 
roentgen diagnosis, 1941; May, 
671 

target cell in, 191 I: May, 673 
ervthroblastic. roentgen diacaosis, 
1941: May. 671 

following sulfanilamide, 1940: Sept- 
1431 

hemolytic, 1940: Sept- 1431 
congenital, 19i2: Jan- 219, Sept- 
1-35 

roentcen diaunosis, 1P4J.- Mav, 
671 

sternal aspiration in, 1941: Mav, 
669 

hypochromic, 1910: Sept- 1^45 
idiopathic, 1910: March 4*6 • 
1912: Sept- 1450 
in arthritis, 19i0: Xov- ISii 
in hemorreape peptic vOcer, 1942; 
Sept- lesi 

in relation to gastro-intKtinal dis- 
orders, 1912: Mav. S07 
myelophthisic. 19io': Mav, S41 
osteosclerotic. 1910: Mav,' S7I 
pemitaous, loio: March.’ust Sept- 
IS47, li4a; 1442: Sept I'evg 
sdJe cell, 1912: Jan., 221 

roentgen diagnosis, 1911: May 
67l " * 



1942 IXDEX TO VOLUMES 24, 25 AN-D 26 (1940-1942) 


Aflemia, treatment, common prob- 
lems, 7P4’,- Sept., 1439 

cardiac disability, 1940: Sept., 
1356 

Anemias, obscure, differentiation of, 
1940: March, 4S1 

Anemic women, dysphagia of, 1940: 
March, 564 

Anemometer, 1942: July, 1182, 1183 
Anesthesia, general, in home and of- 
fice practice, 1941: March, 579 
in general practice, recent advances, 
1940: May, 613 

in industrial injuries, 1941: March, 
365 

in warfare surgery, 1941: Nov., 
1834 

Aneurysm, aortic, 1940: March, 3S1, 
Sept., 1378, 1382 ■, 1942: March, 
3IS 

cardiac, 1942: May, 919 
intracram'al, 1942: hlarch, 329 
headache in, 1940: March, 303, 
July, 1162 

a{ abdominal aorta, 1940; March, 
391 

pectoris, 1940; Sept., 1302 i 

abdominal pain in, 1940: March, : 
389 

Angina of effort, 1941: Sept., 1187; 
1942: March, 320 
in aged, 1940: Jan., 27 
Angioma cavemosum, radium treat- 
ment, 1942: Jan., 134 
mah'gnant, 1941: July, 1063 
Angioneurotic edema, 1941: March, 
537; 1942: March, 437 
in aged, 1940: Jan., 134 
Angiosderosis, retinal, in aged, 1940: 
Jan., 131, 135 

Angioscotoma in military iorces, 1941 : 
Nov., 1650 

Anhydremia in children, 1942: Slarcb, 
454 

Anhi'dro-hydro.’kj'-progesterone in 
threatened abortion, 1942: March. 
496 

Aniseiionia in military forces, 1941: 
Nov., 1648 

AnhJe, sprain, 1941: Nov., 1855 
Anorectal tuberculosis, 1942: March, 

S9S 

Anorexia in cardiornscular disease, 
1940: March, 3S4, Sept., 1318 
nervosa, 1940: July, 966; 1941: 

:May, 609, 755; 1942: Nov., 1911 
of perplexing origin, 1941: Jan., 

147 


Anoscopy, 1942: May, 762 
Anoxia in ariation, 1942: July, 1304 
Antadds in peptic ulcer, 1941: Sept., 
1369 

Anteron in hypogonadism, 1942: 
•Nov., 1881 

Anthraco-silicosis, 1942; July, 1239 
Anthracosis, 1942: July, 1259, 1243 
Antidotes, chemical, 1942: March, 
464 

universal, 1942: March, 462 
Antigens, Injection of, reactions to, 
1942; March, 440 

Antimony, toxic properties, 1942: 
July, 1301 

Antiseptics, urinary. See under Urin- 
ary tract irtfcctions. 

Antitoxin, diphtheria, 1941: Sept, 
1275 

erysipelas, 1942: Jan., 90 
Antuitrin S in hypogonadism, 1942; 
Nov., 1881 

Anuria, emergency aspects, 1942: 
March, 351 

in nephritis, 1941; Sept, 1405 
postoperative, 1940; March, 549 
Anus, diseases, diagnosis, 1942; Jlay, 
755 

pruritus, 1942: Jan., 117 
roentgen treatment, 1941; July, 
970 

Amuely hysteria, 1940: Sept, 1495, 
1503 

neurosis, 1942: Sept, 1620 
states, military service and, 1941: 
Nov., 1723, 1740 

.Aorta, aneurysm, 1940: March, 351, 
Sept., 1378; 1942: March, 318 
coarctation, symptomlcsss, 1942: 
Jan., 269 

rupture, 1942: March, 331 
stenosis, 1940; Sept., 1365 
•Aortitis, 5>T3hilitic, 1941: Sept, IISS 
AJ’.G., 1942: Nov., 1879 
AJPJL. in cryptorchidism, 1940; July, 
1060 

in hypogonadism, 1942: Nov., ISSl 
in ovarian dysfunction, 1940: July, 
1076 

Apopiexy, intra-abdominal, 1941: 
Jan., 27 

Appendicitis, acute, 1940: Sept, 1422; 
1942: March, 363, May, 773 
differential diagnosis, 1941 : Jan., 

37 

in Naval forces, 1941: Nov., 1635 
in aged, 1940: Jan., 17 
pain of, 1941: Jan., 21 



rsDES TO votiJMES 24, 25 A^^D 26 (1940-1942) 1943 


Appttits, loss of, ia oH people, 1940: 
jaa, 11 

Arav, crfiovasaihr diesase in, lP-1 - 
isov^ 1613 

coanaanlcsKe ciseasos in, 1941: 
Xov^ 13S5 

eve Kiorders and, 1941 : Xo v, 1677 
examination for special branches, 
1941: Xov,, 131S 
feedln; of, 1941: Xov_ 16S9 
foct cisordeis in. Jp.?lr Xov., 1S^3 
castro-intsstinal problems in, 1941: 
Xov., 1S39 

hosnltaihaiion needs, 1941: Xov„ 
1330 

IndacSon Boards, 1941: Xov.. 1329 
Medical Depammeat, personnel re- 
(pnrements, 1941: Nov., 1531 
medical orpin: ration, in £dd, 1941: 
Xov„ 1527 

n permanent camps. 1941: 
Xov., 1527 

piysclan in. reqnlmments, duties 
and opportumtiss, 1941: Xov., 
1311 

prrdnatric problems, 1941: Xov., 
1717 

sHn disease and syphilis in, IS^I: 
Xov., 1677 

tuberralosis in, 1941: Xov., 1355, 
1773 

i-my examinations of chest for, 
1941: Xov., 1773 

.Arrhenoblastoma of oamry, 1942: 

XoT., is:s 

.Anrhvrimiias. cardiac, 1940: llav,377, 
327 

Arsenic in psoriasis, If-2: Ja:a., 193 
po'^nin;, l9C0r Jam. 261 
.Arsenical polvnenritiK pvtidoiine in, 
1941: Jan.; 57 

.Arterial dehmencv, arteriosclerotic, 
27-3; Sept., 1437 
embolism, 19^2: Sepm 1471 
spasm, cerebral, 1942: March, 32S 
traumatic. 1742; Sept., 1470 
vasoccnstncticra and vasospasms 
1942: Sept, 1457 

.A.'teriosderosis, cerebral, psychosis 
tcitb, 1910 : Tan., 53 
^betic, 1740.- Jsa^ ny 
headache in, ifro: March, 32:, 
July, 1153 

obliterans, 1742.- Mir^h, 2-34 
.Artenosderotic arterial 

1942: SepL, I4sT — cy, 

^vla. 2742.- S-pm 


.Arteriovenous fistula of spinal cord, 
1941: July, 10S4 

.Arthritides, infectious, sulfonamides 
in, 1942: Sept., 1529 
.Artliitis, acetyl-beta-methylcholine in, 
1940: May, 826 

atrophic. 1940: Xov., 1594, 1607 
blood in, 1940: Xov,, 1635. 1641 
deionnities in, prevention and cor- 
rection. 1910: Xov., 1735 
diet in. 1940: Xov., 16-47 
endocrine therapy, 1940: Xov., 1697 
etiolony and diagnosis, 1940: Xov., 
Ir94 

focal infection and, 1940: Xov., 
1673 

vaDbladcer disease and, 1940: Xov., 

' 1709 

smnococcal, 17-40; Xov„ 1640; 1942: 

" Sept., 1531 

contv, 1940: March, 429, Xov., 

' 1639 

hemo-irradiation in, 1940: Mav, 
729 

hepatic iniun- in, advantages, 1940: 
July. 1209 

hypera-cphic, 1940: Xov., 1599, 

1614. 1637 

hypopituitarism and, 1940: Xov_ 
1705 

hypothyroidism and, 1940: XoV- 

1704 

infectious, sulfonamides in, 1P4’- 
Septi, 1529 

introduction to problem, 1940: 
Xov., 1551 

jaundice in, advantages, 1940: Juh-, 
1209 

lumbosacral. 1740: July, 1191 
medical diathermy in, 1940: 

menopausal, 1940: X'ov„ 1697 
melatar.=ophalange3:, ipil; J an , los 
of spine, IPIO: Xov., 1763 
hea^che from, 19i0: March, 

p^tioresasis, rols of livtj is JPO* 
Jtily, 12ZS ’ ■ * 

physcal therapy in, 2749.- Xqv, 
15S.,r 

p.-eunancy ^d, 1910: Xov., 1657 
reconstm ctive sumerv in 2 P40 - 
Xov., 1745 - - , 

roentgen a.=?ects, 2745. xov., 1633 
treatment. 1911: Jaiv 953 
mcro-nhc, 1910: Julv.'ngr 
^posium on, 19i0: Xov., lS9l 
U-yroid therapy. 1943. 



1944 INDEX TO VOLUMES 24, 25 AND 26 (1940-1942) 


Arthritis, treatment, integration and 
coordination of, 1P40: Nov., 
1767 

special agents in, 1040: Nov., 
1725 

with microdosage of bacterial 
products, 1940: Nov., 1717 
vitamin D in, 1942: Jan., 62 
Artificial respiration, Schaefer method, 
1942: March, 520 
Ashestosis, 1942: July, 1239, 1257 
-Ascorbic add, cUnici uses, 1940: 
May, 743; 1942: Sept., 1369 
in skin diseases, 1942: Jan., 58 
Asphjcria, 1942: March, 522 
Aspiration pneumonia, 1942: Jan., 253 
Asthenia, constitutional, spastic irri- 
table bowel in, 1940: Jan., 198, 
201 

in military forces, 1941: Nov., 
1747 

Asthma, bronchial, 1940: Jan., 149, 
May, 625, 730; 1942: March, 
439 

epinephrine in, dangers, 1940: 
Nov., 1851 

cardiac, 1940: Sept., 1314; 1942: 
Sept., 1411 

chemotherapy, 1941: Sept., 1210 
histaminase in, clinick results, 
1941: May, 857 
in children, 1942: March, 452 
perennial, 1941: March, 536 
prolonged, 1942: March, 432 
roentgen treatment, 1941: July, 972 
simulating tuberculosis, 1941: Sept., 
1259 

treatment, 1942: Sept., 1301 
Astigmatism, 1942: Sept., 1603 
A.T. 10, 1940: May, 763, 767 

in parathyroid tetany, 1940: 
March, 446, May, 833, July, 
1024 

Atelectasis, emergency aspects, 1942: 
March, 421 

in tuberculosis, 1942: March, 561 
postoperative, 1940: Sept., 1437 
Athlete’s foot, 1942: Jan., 151 

in military forces, 1941: Nov., 

1683 

Atmosphere, environmental, in indus- 
try, 1942: July, 1179 
Atony of stomach, 1942: May, 8S4 
Atopic dermatitis, 1941: Jan., 185, 
March, 538; 1942: Jan., 14, 102, 

153 

Atrophy, cutaneous, senile, 1940: 

Jan., 139, 144 


Atropine in bronchial asthma, 1942: 
I March, 431 

in hemorrhagic peptic ulcer, 1942: 
May, 668 

Aura of epilepsy, 1941: May, 728 
Auricular fibrillation, 1940: Jan., 29, 
119 

paro.rj-smaI, 1940: May, S90 
restoration of normal rhythm, 
advisability of, 1940: July, 10S3 
flutter, 1940: May, 829, July, 997 
paroxysmal, 1940: May, 589 
tachycardia, paroxysmal, 1940: May, 
583, 827 

Auto-intoxication, intestinal, 1942: 
May, 791 

Aviation, aeroembolism in, 1941: 
Nov., 1643; 1942: Jui.v, 1314 
fatigue in pilots and, 1942: July, 
1322 

medidne, recent progress, 1942: 
July, 1303 

oxygen administration in, 1942: 
July, 1304 

apparatus for, 1942: July, 13DS 
personnel, selection of, 1941: Nov., 
ISIS; 1942: July, 1325, 1326 
Axillary thrombosis, 1942: Sept., 1478 
Axioms, clinical, 1940: Sept., 1399 
Ayerza’s disease, 1940: March, 486 
Azotemia, 1912; May, 904 
nonrenal (e.xtrarenal), 1940: Nov., 
1837 


1 Bacillary dysentery, 1941: Sept., 
I 1392, 1469 

Bacillus coli arthritis, sulfonamides 
in, 1942: Sept., 1544 
Backache, 1941: Jan, 70 
low, 1940: July, 1191, Nov., 1747 
due to lumbosacral instability, 
1942: Sept., 1551 
peMc origin, 1941: Jan., SO 
Bacteremia, sulfonamides in, 1942: 

Sept., 1377, 1380, 1384 
Bainbridge reflex, 1940: July, 1102 
Baking in arthritis therapy, 1940: 
Nov’., 1685 

Baldness. See Alopecia. 

Bandages, spedal, 1941: Nov, 1762 
Banti's disease, 1940: Sept , 1458 
Barber’s itch, 1942: Jan., 86 
Barbiturates, 1940: May, 60S 
anesthesia with, 1941: March, 'SS 
ingestion, suicide from, l9il. 
March, 415 

poisoning from, 1940: Jan., 2S5 
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BsTirtiiritas, ‘Viri emptioa dee to, 
35 ^ 2 : 1^-5 

Biria=, tosic properties, 1942: Jn3y, 

1259 

Brs hc5;it2l5, dads of iredica] of- 
ficer, 1$41: Xov^ 1524 
BiscpMEo, penctate. in lead poison- 
far. 1942: July, 1265 
Easopisiljsn, pitcitarj-. 1940: Jtdv, 

522; 1942: Xov„ 1692 
Bath, coBoid. See CcUmi izslis. 

Battalion aid statfoas, 1941: Xov., 
Kov., I5il, 15^2 

Bee venom in artiiriti^ 1940: Nov„ 
1750 

Beaoaie and Tribondean law. 1941: 1 
Mar. Sll 

Behavior disorders, postencephalitic, 
1942: July, 1179 
Bells palsv. 1940: March, 54" 

Beads. 1942: July, 1222 
Beancine test for occult blood, 1941: 
March, 552 

Becuerd rays, 3P41: July, S74 
Beriberi, circulatorv nanifestatiocs. 
Sept, 1550 

Beta rays, 1941: July, $76 
Between-taeal fesdinas in industry, 
1942: July, 1075 

Bfie ducts, ditsfunctioa. 1942: May, 
S55 

preparadoas in arthritis, 1940: 
July, 1225. 1227 

in chclecj'stitis, 1941: SepL, 15SS 
Biliarv calrcli. See Chclflilki^sis. 
colic. 1942: May, S55 
draiaape, diacnostic, in gallbladder 
chase, 1940: Xov., 1711 
dj-siiaesa, JC.'2r May, S55, STO 
tract, cardnoma of, serum en- 
ryms in, 1942; July, 1146 
diseases, cucderal drainare in, : 
1940: yiird:. 475. 477 | 

labaratorv aids. 1942: Mav. 
SCO 

pain, 194]: 25 

BfiirubSi in arthrius, 1940: Tohr, 
125D, 131 

tKt of hepatic inaction, 1942: 
Sepu ia.21 

Biolept oaidatica, vitaains and 
1942: Jan, 5D 

Bropsy, ce.-v;aal, 1940: jatn, 174; 
1942: Jan, 210 

eadomeuial, Kei: Jan, J77, July, 
of cerrir, 1941: July, 


Biopsy in rectocolonic tumor, 1942: 
Msy, 7i0 

Birtii jnarks, rsdiuni trestmeat, JPtI: 
Jolv, 946 

Bladder, calculi, 1941: Jan., 263 
carcinoma, roentgen treatment, 
1941: July, 1(X)2 

conditions in aged, 1940: Jam, 162 
diverticuliim. 1941: Jan, 263 
dusive (Hunner) ulcer, 1941: Jan, 
265 

injuries, IP-lr March. 3S0 
neck, cystic formations at, 1940: 
X'ov, 1S04 

£bio^ 1941: Jam, 257 
irregularity of, 1940: Xov, 1S05 
tumors, 1941: Jan, 26S 
Blanching tests in scarlet fever, 1940: 
Sept, 1535 

■ Blastomvcosis, roentgen treatment, 
194i:'j\lly, 955 

I Blepharitis, hemo-irradiation in, 1940: 

I May, 750 

Blisters, foot, in soldiers, 1941: Xov., 
1S51 

Blood, amylase determinations. 1940: 
Jam, 222, July, 1137 
autotransfusCTi, irradiation of, 1940; 
May, 723 

chemical values, in health and dis- 
ease. 1942: Sept, 1-05 
chemistry tets of renal function, 
1940: Sept, 1^72 

chronic loss, anemia of. 1940: 
March, 455 

disorders, in general practice, 1940: 

_ Sept, lais 

in infancy and childhood. 1941: 
May, 659 

dyscrasias, fever im 1941: Jan, 
295 

roentgen diacnosis, 1941: Mav, 
659 ■ ' 

Sims, preparation and inspection, 
1940: Sept, lami 
in arthritis, 1940: Xov, 1633 
lipase tests, 1940: Tam, 222, Tulv 
1137 

occult, benridins test, 1941: Marcb, 

pr^erved, for transfusion, 1940: 
May, 705, 717 

presure, postural responses, 1940- 
July, J095 

Ecormg systera in indostrial poi- 
somnas, 1942 .- Juh-, nas 
in erect posture, 

July, 1113 
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Blood pressure, usually normal, hy- 
perreaction of, 1940: July, 1089 
vasomotor centers, 1940: July, 
1100 

reactions from sulfonamides, bone 
marroiy esamination by sterna] 
puncture in, 1941: Mav, 663 
sedimentation test, 1940: Now, J63S 
serum, intravenous injection, in ede- 
ma, 1940: May, S07 
its application in medicine, 1940: 

May, 719; 1941: Jan., 219 
phosphatase detennination, in dif- 
ferential diagnosis of jaundice, 
1941: May, 841, 844 
sodium concentration, in Addi- 
son’s disease, 1941: Mai’, 798 
stored, for transfusion, 1940: 
May, 719; 1941; Jan., 219, 235 
show, in carcinoma of cen-ii, 1941: 
July, 887 

studies, minimum, in general prac- 
tice, 1940: Sept, 1444 
transfusion. See Transfusion. 
vitamin levels, 1942; Sept., I39S 
Bockhart’s impetigo, 1942: Jan., S' 
Body temperature, regulation of, 1942: 

July, 1179 
Boils, 1942: Jan., 91 
Bombs, incendiary, bums from, 1941: 
Nov., 1689 

Bone marrow examination bj’ sternal 
puncture, 1941: iilay, 663 
replacement, 1940; May, 841 
Bones, pain in, 1941: Jan., 63 
tumors, roentgen diagnosis, 1941: 
July, 1041 

roentgen treatment, 1941: July, 
1004 

tuberculosis, 1942: March, 605 
Borak’s method for roentgen irradi- 
ation of pituitary in hyperth)Toid- 
ism, 1942: Nov,, 1764 
Brain, congenital defects, consmlsions 
in, 1941: March, 509 
diseases of, 1940: Sept., 1477 
headache in, 1940: March, 305, 
July, 1160 

injuries, 1941: March, 393 
by shock treatment in psychoses, 
1941: May, 741 

organic diseases, military service 
and, 1941: Xov,, 1723, 1731 
tumors, electroencephalography in, 
1941: Sept., 14S6 
head pain from, 1941: Jan., 4, 12 
roentgen treatment, 1941; July, 

993 


Brain waves, study oi,194l: Sept, 1477 
Braxton Hicks version in placenta 
praevia, 1941: May, 653 
Breast, abscess, roentgen treatment, 
1941; May, 643 

carcinoma, roentgen treatment, 
1941: July, 996 
feeding, 1941; Sept,, 1435 
Breath-holding test of blood-pressure, 
1940: July, 1091 
Breech delivery, 1941: Jen., 271 
extraction, 1941; Jan., 271 
Brewer’s j’east, 1942: Sept, 1366 
in pregnancj', 1941: May, 621 
Bright’s disease. See Nephritis. 

Brill’s disease, 1941: Sept., 1473 
Brombenaycj’anide, 1941: Nor., 1642 
Bromides in epilepsy, 1941: Sept, 
1339 

in peptic ulcer, 1941: Sept, 1365 
skin eruption due to, 1942: Jan, 
144 

Bronchial asthma. See Asthma. 
obstruction, o.tj’gen therapy in, 
1940; May, 624 

Bronchiectasis, 1940; March, 462; 
1941: Sept, 1235 

Bronchiogenic carcinoma, roentgen 
treatment, 1941: July, 1000 
Bronchiolitis of infants, 1942: March, 
452 

Bronchitis, acute, in infants and chil- 
dren, 1942: Jan., 249 
! capillary, 1942: Jan., 230 
! chronic, in aged, 1940; Jan., 3S 
' Bronchopneumonia, 1940: Sept, 1432 
in infants and children, 1942; Jan., 
2SI 

simulating tuberculosis, 1941; 
Sept, 1269 

tuberculous, 1940: Sept, 1434 
Bronchoscopic drainage in pulmo- 
nary abscess, 1941: March, SS3 
Brucellosis. See Vnduhnt fever. 
Buerger’s disease. See Thrombo-angi- 
ilis obliterans. 
exercises, 1942: March, 337 
Buergcr-AUen exercises, 1942: Sept., 
J43S 

Bunion in soldiers, 1941; Nov., 1863 
Bums, dermatologic management 
1941: Nov., 1W6 

emergenci’ treatment, 1941: Nov., 
1766; 1942: March, 309 
in militao’ forces, 1941: Nov., 1656 
local treatment in war, 1941: Nov., 

1831 

of eye, 1941: March, 370 
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Burns, pUsma adnunistiation in, 1941: 

1S19; J5-2: Marcb. 310, 
SIS 

shock in, 1941: Nof., ISIS; 1942: 
Alarch, 510 

sulionainides in. 1941: Kov^ 1S32; 
1942: Sept„ 13S2 

treatment. 1941: Kov., 165S, 1813, 
1S17 

Bursitis, 1941: Jan., 6S ^ 
foot, in soldiers, 1941: Xov., 1S52 
in gout, 1940: March, 43S 
medical diathermy in. 1940: March, 


OkCEESU nervosa. 1941: May, 753 
Cadmium, toxic properties. 1942: 
Jub-, 125-1 

Caieteria menus in industry, 1942: 
July, 1055. 1050 

Caisson disease. 1942: Jiiy. 1213 
Calcaneus, epiphysitis. 1941: Jan, 105 
Calciferol, 1940: May, 760, 761 
in pregnancy, 1941: May, 622 
Calciuin gluconate in cancer, 1941: 
Jan., 12S 

metabolism, disturbances, in senile 
diabete, 1940: Jan., 121 
tberapy in incurable cancer, 1940: 
ilay, S9S 

in lidsea urticatus, 1942: Jan. 
165 

in parathiTToid insuindency, 1940: 
March, -14-1, 445, July, 1022 
Calculi, biliary. CkoUV.:hiadi. 
pancreatic, 1940: Jan., 225 
in aged, 1940: Jan., 161 
in gout, 1540; March. 433 
ureteral, in ajed, 1940: Jan.. 161 
vesical, 1541; Jan, 263 
CaCuses, foot, in solders, 1941: 'Sov.. 
lS5t 

Calvanum, tnmois, and conditions 
^bich may simulate them rotnUren- 
olorically, I54i; Ju]y^ hqs 
C apillary fragility test. 1940: Mav. 

751, Sept, 1455; 1942: Jan, 59 ' 
Capsuloplasty in sithrids, 1940: Xov, 
1730 

Carbarsons in amebic dvsantery, 1941 • 
Sept, 1350 

Carbohvdrate distribuP'on. insulin in 
diabetes and, 1940: May 6 t 9 

P^nres. ef- 
J5t 3: July, I2is 

Carbon tnocoxide po-joain" JP' 5 ' 


Carbunde, 1942: Jan., 93 
radiutn txeatm^t, JP47; July, 9s4 
roentgen treatment. 1941: July, 93S 
sulfonamides in, 1942: Sept., 1382 
Carcinoma, broncbiogenic, roentgen 
treatment, 1941: July, 1000 
embrvonal, of kidney, 1941: July, 
1002 

of testis, 1941: July, 1002 
fever in, 1941: Jan., 296 
incurable, control of pain in, 1940: 
May, 393 

intra-oral, roentgen treatment, 
1941: Julv', 991 

melanotic, in aged. 1940: Jan, 141 
metastatic, of hone, roentgen, diag- 
nosis. 1941: July. 1030 
of skuB, roentgen diagnosis, 1941: 
July, 1111 

of bilian* tract, serum enzymes in, 
2P40;'jnly, 11-76 

of bladder, roentgen treatment, 
1942: July, 1002' 
of breast, roentgen treatment, 1941: 
July, 996 

of ccrvis. 1941: July, SS5, S94; 
1942: Jan.. 210 

direction of therapeutic eSort in, 
1941: July, SS5 
prophylaxis, 1942: Jan.. 213 
radiologic treatment, 1940: Jan, 
275; 1941: July. 599, 905, 9S9 
SduBers test. 1940: Jan, 173 
of esophagus, 1940: Mmeh, 337 
of fallopian tubes, radium treat- 
ment. 1941: July, 903 
of female genitalia, malignancy ac- 
cording to location, 1941: 
July, 912 

radium therapv, I94J: Julv, 
903 

of gastro-intestinal tract in Xaval 
forces, 1941: Xov.. 1634 
roentgen treatment, 1941: 
July, 1G05 

of larjui, roentgen treatment, 194i; 
July, 992 

of liw, 1940: Jan., 203 
primary, 1942: May, S35 
of lung, simulating tuberculosis, 
254’; Sept., 1257 

of ovary, radium treatment, 1941' 
July, 905 

of pancreas, 1940: Jan, 227, 22S, 
July, 1142 

of rectum, 2542; July, 915, 921, o ->4 
radiologic treatment. 1941: Tulv 
9:9,936, 1005 
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Carcinoma of rectum, surgical dia- 
thermy for, 1941: July, 937 
surgical management, 1941: July, 
925 

of renal pelvis, 1940: March, 413 
of stomach, 1940: Jan., 13, March, 
514, July, 1148 
in military forces, 1941: Nov., 
1864 

of uterus, radiologic treatment, 
1941: July, 909, 1006 
of vagina, ra^um treatment, 1941: 

July, 911 
of vulva, radium treatment, 1941: 
July, 911 

pain in, control, 1941: Jan., 117 
post-irradiation, 1941: July, 1013 
Cardiac. See also Heart. 
asthma, 1940: Sept., 1314; 1942: 

Sept, 1411 
dyspnea, paro.rysmal, 1940: Sept., 
1314 

Cardiospasm, 1940: March, 560; 
1942: May, 883 
in military forces, 1941: Nov., 1860 
Cardiovascular diseases, and militao' 
medicine, 1941: Nov., 1613 
gastro-intestinal manifestations, 
1940: March, 381 
headache in, 1940: March, 321 
in aged, 1940: Jan., 23 
psychosomatic aspect, in military 
forces, 1941: Nov., 1747 
^Tnposium on, 1940: Sept.,- 1293 
Camotite, 1941: July, 877 
Carotene in pregnancy, 1941: May, 
623 

Carotid body, tumors, 1941: July, 
995 

sinus reflex, 1940: July, 1101 
Cartilage, physiology, 1940: Nov., 1624 
Caruncle, urethral, 1940: Jan., 67, 
Nov., 1809; 1941: Jan., 255 
Castrates, testosterone therapy, 1942: 
Nov., 1893 

Cataract, 1940: Jan., 130; 1942: 
May, 938 

Cathartics, irritable colon and, 1940: 

Jan., 194, 200; 1942: Jan., 228 
Causalgia, 1941 : Jan., 67 
Celiac disease, diarrhea due to, 1942 : 
May, 730 

Cells, specific sensitiveness to irradi- 
ation, 1941: July, 973 
Cement dermatitis, 1942: Jan., 26 
Cephalin flocculation reaction in i'f- 
ferential diagnosis of jaundice, 
1941: May, 843, 844 


Cerebral arterial spasm, 1942: March, 
328 

arteriosclerosis, psychosis with, 
1940: Jan., 98 

defects, congenital, concisions in, 
1941: March, 509 
embolism, 1942: March, 328 
hemorrhage, 1942: March, 325 
obesity, 1942: Nov., 1676 
poisonings in infants and children, 
1941: March, 503 
thrombosis, 1941: March, 500; 
1942: March, 327 
Cerrical rib, 1941: Jan., 60 
spine, arthritis of, headache from, 
1940: March, 329 
disease, head pain from, 1941: 
Jan., 7, 13 

Cervix uteri, atresia of os, in aged, 
1940: Jan., 68 

biopsy, 1940: Jan., 174; 1942: 
Jan., 210 

carcinoma. See Carcinoma of 
cervix. 

dilatation, in amenorrhea, 1942: 
Nov., 1850 

examination, 1940: Jan., 173; 
1942: Jan., 200 

lesions, leukorrhea due to, 1940: 
May, 914 

Cesarean section in breech presenta- 
tion, 1941: Jan., 284 
in placenta praeria, 1941: May, 
634 

Ceritamic acid in feeding of new- 
born, 1941: May, 626 
therapy with, 1940: May, 743 
Chancre, 1942: Jan., 63 
Chancroid in mih'taiy forces, 1941: 
Nov., 1697 

laboratory diagnosis, 1941: May, 
835 

sulfam'lamide in, 1941: March, 439 
Character neurosis, 1940: Sept., 1493, 
ISOS 

Chaulmoogra oil in arthritis, 1940: 

Nov., 1731 
Chemical poisoning in industr)', 1942: 
July, 1145 

blood pressure scoring sj’Stcra, 
1942: July, 1148 

warfare agents, skin damage by, 
1941: Nov., 1686 

Chemicals, harmful, ill health in in- 
dustry due to, prevention, 1942: 
July, 1145 

Chemotherapy. Sec also the \anous 
sulfonamides, mandelic add, etc. 
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Ci.e=.c‘A»5.PT “ infections, 

l^U Xov^ 1^59 

in CO— nonnd imcttires, j ; ilsicn, 

“31 ' 

in infections nrthritiBS, IP-2: Sept- 
15:9 

in r;enin:n:coccnl iniections, 19-1 z 
Kov_ iksS; IP-S2; Sent., 135^ 
in oti'is Eccin, IP^I: iloy, 697_ 
in pnenmonin, 19-1: Jnn.. -On, 


Sepn, 11S9; IP-*2: 


1379, 


T;^ li-N/ 

fa nnerpsml infections, 1911 : May, 
637 

fa Konsitis. 1912: Sept- ISIS, 1S27 
fa strentocxsccal infections, IP-I: 

Xov-'l60S; 1912: SepL, 1377 
fa TTCr faranes, 19il: Xov,, 1S36 
present states, 1912: Se?t_ 1373 
specinl uses, 1911: Sept- 1210 
cses and abases of, If-I: Maixdi. 

Ctest. diseases, abdoanfaal pain in, 
1911: Jan- :9 
faicries, IP 2 i; March. 373 
lends fa caidfac cfasnosis, lP-5: 

May, S?l 
iesisns, roeatpsa ciacnoss, inedico- 
leanl astects, IPcj; Mani, 341 
paii 19ib: Sept- 13CO 
roentasn eianafaation. for TJ. S, 
Array, 1911: Xov. 1773 
TvaS. abscess of, ^nlatfac tnbsr- 
rdosh, 1911: Sept- 1251 
Cheyne-Stekes resnfaatioa, 1910: 
Sept- 1310 

Cnrkenpoi. 19i0: Sept- 152? 

ccacaiescent semm. IP^i; Jaa, 221 
Cardbhth. See Lzber. 

Caddren, eraerpentnes of. 19 12: March, 
ere 

respiratory tract diseases fa, 1912: 
Jan- 237 

skin diseases fa. 1912: Jan- 163 
Chads fa he::rt dfacase. 1910; Sept 
i3:i 

Cafaram-Mccs test for tnalfaaerfan m 
dt^aess, idl : Xov., 16j. ' 
Chfaioion fa amebic cv=anteiy, icrjr 
Sept- 1391 

Chiaracetepbenaae, 191’: Xov- 16i2 
Chlorhydroiyqainolfae a impetfao 
cctltz^csa. I?^2; 

Cxi’cndes- loss c:, ct crysrrtio'*' 1^4'^'- 
Mir^. 25: * 

C'orine pcncafaa. I9ii: Xov- 1675 
Chicrofertn antsV * 


CMoropicrin poisonfan, 3P4I; 

1676 

Cholecystectorsvj sjudror^s fouOTiviag 

duodenal drainage fa, 1940: Mardi, 
-73 , 

Choieevstitis, 1911: Sept- 1377, 13SO; 
1912: dilay, 77S. See also Gdl- 
blzcier disizst. 

fa militnry foic^, 19il: Xov., ItSS 
Cholecvstosraphv, IP-9.- March. -76 
ChoieKthfais. 1911: SepL, 13SD. See 
also Cdlpfaddcr (Ssforc. 

Cholesterol fa arthritis, 1940: July, 
1250 

studies, 1912: May, POl 
Chondrodyspla^, 1911: July, IDS^ 
Chondrodystrophy, 1911: July, 1034 
Chondroma, roentgen diagaoss, IP4I.- 
July, 105-, 1053 

Chondrosarcoma, IPil: July, 1051 
Chorea, fever therapy, 1940: Sept, 
1365' 

Choriomeningitis, lymphocytic, IP'O: 
Sept, 1479, 14S1; 1941: March, 
197 

Chorionic gonadotropins, 19i2: Xov, 
ISSO, ISSl 

Christmas tree dermatitis, 3P-2; Jan, 
IS 

Chrome dermatitis, 1942: Jan, 25, 
July. 12SS 

hole, 1912: July, I2SS 
Chromium, toxic properties, 1942: 
July, 12SS 

Chrysanthemum dermatitis, 1912: 
Jan- 16 

Chrysarobin fa nsoriasis, 1942: Jen, 
IS? 

Cinchophen torddtv. ehect on arthri- 
tis, 1910: July. 'ii 25 
Circulatioa. adequacy, use oi nuors- 
cefa to determine, 19i2: Mav 
?-:3 

and bypoovaiianism, 19i0: Mav 

PIP - ’ 

Circulatory system, depr^sants, poi- 
soning by, ipr’; March, i65 
pain arising fa, 1941: J^n., 77 
Orrhosis, portal, 1910: Jan, 20? 
Ciavus. roentgen treatment. 3C4J~ 
July, 955 ■ I, is r. 

Claev toe fa soldiers, 1911: Xfav 1 S 34 
Cleansers, s k in , fa fadustrv '^ici'’* 
. July,_ii9s, i:o5 ” 

?i''fag comnosition, 

let- V i 1-11 ■ 

i?-J. Mja, i syntheSc rvettfag agents and 
detergents, 1912: J^r, 1:34 
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Qearing station, combatant service, 
mi: 1541, 1546 

Climacteric. See also Menopause. 
male, 1940: Jan., 84; 1942: Nov., 
1891 

Clinical arioms, 1940: Sept., 1399 
laboratories, relation to practicing 
physidan, 1941: May, 823 
Coagulants, commerdal, relative po- 
tent-, 1940: May, 779 
Coarctation of aorta, sj'tnptomless, 
1942: Jan., 269 

Cobra venom in incurable cancer, 
1940: Ma}', 599; 1941 :']arx., US 
Coccj-godytua, 1940: July, 1204 
Cocaine addiction, psj-chosis due to, 
1941: Jfay, 720 

and opiate addiction, 1941: May, 
721 

Cod liver oD, 1940: May, 759 

in pregnancj’, 1941: May, 622 
Cold abscess, 1942: March, 56S, 
612 

pressor test of blood pressure, 1940: 
July, 1089 

Coldness of e.'rtremities in heart dis- 
ease, 1940: Sept, 1322 
Colds, common, 1940: Jan., ISS; 
1941: Jan., 195 

in infants and children, 1942: 
Jan., 237 

in military forces, 1941: Sept., 
1464, Nov,, 1598 
Colic, biliary, 1942: May, S65 
in infants, 1942: March, 457, May, 
734 

renal, 1942: March, 347 
Coh'tis, cathartic, 1940: Jan., 194, 200 
mucous, 1942: May, 805 
ulcerative, allerpc factor, /P-rt?.- 
Mas-, 683, 6S6, 695 
arthritis of, sulfonamides in, 
1942: Sept, 1548 
in military forces, 1941: Nov., 
1S66 

Collapse therapv in tuberculosis, 
2P41.- Sept, 1248; 2P42.- March, 

546 

Collecting station, combatant service, 
1941: Nov., 1543, 1545 
Colloid baths in b'chen urticatus, 
2P42.- Jan., 167 
in pruritus, 1P42.- Jan., 116 
Colon bacillus infection, puerperal, 
1941: May, 634 

Colon, diseases, diagnostic pitfalls, 
1942: May, 755 
pain in, 1941: Jan,, 22 


5 AND 26 ( 1940 - 1942 ) 


Colon, diverticulitis, acute, 1942; 
March, 372 

in aged, 1940; Jan., 20 
irrigations, in arthritis, 1940: Nov^ 
1693 

irritable, 1940: Jan., 193, March, 
548; 1942: Jan., 227, May, 805 
Colposcopy, 1940: Jan., 173; 1942: 
Jan., 213 

Combat troops, duties of medical of- 
ficer, 1941: Nov., 1524, 1525 
medical service for, 1941: Nov^ 
1533 

in field, 1941: Nov., 1541 
Commitment proceedings in insanity, 
1941: March, 321 

Commum'cable diseases and mih'tar)’ 
med/rine, 1941: Nov., JSS9 
Compensation, -workmen’s. Set Wcri- 
mcit’s compensation. 

Complement fiiaUon tests in syphilis, 
1941: May, 829, 832 
Compressed air illness, prevention find 
treatment, 1942: July, 1213, 1219 
Compulsion neurosis, 1940: Sept., 
1495, 1506; 1942: SepL, 1622 
Concentration test of renal function, 
1940; Sept., 1470; 1942: SepL, 
1358 

Concussion of brain, 1941: March, 
.>94, 398 

Condvioma acuminata, 1942: Jan, 
194 

iatum, 1942: Jan., 68 
Conjunctiva, tumors, treatment, 1941; 
995 

Conjunctiritis, 1942: May, 956 
gonorrheal, in military forces, 1941 : 
Nov., 1650 

Constipation, headache in, 1940: 
March, 346 

in infants and children, 1942: May, 
732 

in mililSry fortes, 1941: Nov, 1867 
in old people, 1940: Jan., 7, 17 
nature and treatment, 1942: May, 
787 

Contact dermatitis, 1942: Jan., 13, 

154 

Contracts, making, competency of in- 
dividual, 1941: Match, 326 
Contrast myelography, 1941; July, 
1057 

Convalescent hospital, Army combat 
sertdcc, 1941: Nov., 1548 
serum, in measles. See Measles. 
in poliomyelitis, 1941: Jfay, 685 
in scarlet fever. See Scarlet feser. 
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Con%-alescent serum, its application in 
medicine, 1941: Jan., 219 __ 

Conversion hj'Steria, 1940: SepC, 1493, 

1503 

military service and, 1941; Ivov^ 
1723’ 1759 

Convulsions in infan cy and ddld- 
hood, 1941: March, 4S3; 1942: 
Marti, 443 

Cooh’s emulaon base, 1940: Jan., 
143; 1942: Jan., 116 
Cooley’s anemia, 1942: Jan., 223 
roentcen diasnosis, 1941 : May, 
671' 

target cdl in, 1941: May, 6i3 
Cordotomy in cancer, 1941 : Jan., 125 
Cornea, lesions, 1942: May, 934, 937 
Corns in soldiers, 1941: Kov., 1S50 
roentgen treatment, 1941: July, 967 
Coronan" arterv disease, 1940: hlarch, 
3S3, Sept., 1333; 1941: Jan., 95 
sj-phiUs of, 1941: May, 7S9 
insumdenty, 1942: May, 907 
emergency’ aspects, 1942: March, 
319 

Coronarv thrombosis, 1940: Jan^ 30, 
263, March, 3S9, May, S91 
SepL, 1306; IP41: Sept., 11S7 
1190; 1942: Sept., 1414 
abdominal pain in, 1941: Jan., 

29 

Corps Area Commanders, duties, 1941 
Xov., 132S 
Sendee Command, orsmnization, 
1941: Kov., 1329 

Cortical extract in Addison’s disease, 
1940: July, 1047 
Corticosterone, 1942: Kov., 1803 
Cough in heart disease, 1940: Sept., 
1516 

in inianU and children, 1942: Jan., 
241 

treatment, 1941: Jan., 200 
Court, doctor as witness in, 1941: 

March, 303, 434 
Cretinism, 1940: July, 1014 
Criminal responsibUitv, insanitv and 
1941: March, 313 ' 

Croup, 1940: SepC, 1328; 1942: 
March, 447 

spasmodic, 1942: Jan., 24S 
CrJTJtorchidism, 1940: Julv 
1060 

with h>-pogonadism, 194’’ • 

1S77, ISSO 
CuWe-sac, anatomic variations, con- 
ing myelography in, J54i; juiy^ 


Curettage, uterine, diagnostic, 1940: 

Jan., 173, July, 10S2 
Curies and radium, 1941: July, So 
Cushing’s sjmdrome, 1940: July, 972; 

1942: Kov., 1692, ISH 
Cutaneous. See Sbin. 

Cutis mannorata, 1942: _Sept^ 1469 
CvEtic bvgroma, irradiation of, 1941: 
'July, 94S, 993 

Cystitis, postoperative, 1941: Sept,, 
1431 

Cysts, hemorrhagic, of bone, roentgen 
iagnosis, 1941: July, 103S 
hydatid, of liver, 1940: Jan., 211 
ovarian, 1942: Kov., ISIS 
pancreatic, 1940: Jan., 224, 22S, 
May. S53, S63 

Rathke’s deft, 1942: Kov., 1680 
urethral, 1941: Jan., 248 


1039, 

Kov., 


D_AJ5. in World War 1 troops, 1941: 
Kov., 1621 

Darier’s disease, vitamin A in, 1942: 
Jan., 35 

Dark adaptation in vitamin A de- 
fidenc>’, 1942: May, 968 
Deafness, feigning of, tests for, 1941: 
Kov., 1662 

from labyrinthine war injuries, 
1941: Kov., 1636, 1637 
Death by violence, 1941: March, 423 
circumstances of, 1941: March, 429 
determination of, 1941: March, 426 
duration of, 1941: Alarch, 428 
Debridement of flesh wounds in vrar, 
1941: Kov., 1834 

of wound in compound fractures, 
1942: March, 483, 486 
Decholin in arthritis, 1940: July. 1227, 
1231 

Decompression following exposure in 
compressed air, 1942: July, 1226 
Deep-sea diving, examination for, 
1941: Mov., 1318 

Deficiency diseases in industrial work- 
ers, 1942: July, 1072 
Dehydration in tabetic addoas, 1942 : 
March, 377 

in epilepsy, 1941: Sept, 1344 
postoperative, 1942: March, 336 
with intestinal intoxication in chil- 
dren, 1942: March, 434 
Dehydrocholesterol, activated 194? • 
Jan., 60 ’ 

Delirium, alcoholic, chronic, l94i • 
May, 716 

in militaiy forces, 1941: Xov 17S3 
tremens, 1941: Jfay, 7is 
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Delivery. See Labor. 

Dementia paralytica, 1940: Sept, 
■ 1483; May, 729 
praecox, 1941: May, 710; 1942: 
March, 409 

prep^’chotic and postpg'chotic 
personalities, militari’ service 
and, 1941: Nov., 1723, 1749 
shock therapy, 1941: May, 735 
senile, 1940: Jan., 93 
Dental Advisory Committee, Selec- 
tive Service, 1941: Nov., 1315 
Depression, agitated, 1940: Sept, 
1494, 1502 

manic-depressive, 1940: Sept., 1501 
Dercum's disease, 1P40: July, 1234 
Dermatitis, 1941: Jan., ISl 
atopic, 1941: Jan., 1S3, March, 33S; 

1942: Jan., 14, 102, 153 
chrome, 1942: July, 12SS 
contact 1942: Jan., 13, 154 
eczematous, 1942: Jan., 13 
“emotional,” of fingers, 1942: Jan., 
133 

hair-dye, 1942: Jan., 98 
in militatj’ forces, 1941: Nov., 1677 
industrial, 1942: Jan., 21 
mycotic, 1941: Jan., ISS 
nonsensitization, 1942: Jan., 13 
occupational, 1941: Jan., 183 
papillaris capillitii, radium treat- 
ment 1942: Jan^ 133 
seborrheic, 1942: Jan., ISO 
sensitization, 1942: Jan., 13, 14 
supposedly ps>-chogenic, 1942: Jan., 
101 

venenata, 1942: Jan., 13 
Dermatologic conditions, roentgen 
treatment 1941: July, 963 
Dennatom3’ositis, wheat germ in, 
1940: Maj-, 773 

Dermatophnosis, 1942: Sept., 1439, 
1463 

Dermatoses, tone, 1942: Jan., 139 
Desox\'corticoEterone, 1942: Nov., 
1S04 

in Addison’s disease, 1940: July, I 
1047; 1941: May, 797, 799; 
1942: March, 397, 39S, Nov., 
1809 

pellet implantation, 1942: 
March, 399 

Detergents in industry, 1942: July, 
1203 

list of, with descriptions, 1942: 
Julj-, 1204 

Diabetes insipidus, 1940: July, 9/a; 
1942: Nov., 165S 


Diabetes insipidus, neurogenic factoR, 
1942: Nov., 1905 

Diabetes mellitus, 1942: Nov., 17S3 
acidosis in, 1942: March, 375 
diagnosis and onset 1941: Sept, 
1213 

diet in, 1941: Sept, 1216, 1217; 

1942: Nov., 1789 
gangrene of, 1940: Jan., 114, IIS; 

1942: Sept, 1461 
heredity in, 1941: Sept, 1213 
in aged, 1940: Jan., 105 
insulin in, 1940: Maj’, 649; 1941; 

Sept, 1213; 1942: Nov., 1793 
long duration, 1941: Sept, 1235 
difficulties in diagnosis with- 
out hospital stay, 1941: 
Sept, 1224 

neurogenic factor, 1942: Nov., 
1902 

obesitj' in, 1941: Sept, 1213 
protamine-zinc insulin in, 1941: 

Sept., 1213; 1942: Nov,, 1794 
simulating tuberculosis, 1941: 
Sept., 1260 

tbjTotoxicosis complicated by, 
1940: July, 99S; 1941: Sept, 
1351 

trauma in, 1941: Sept., 1213 
treatment 1940: Mav, 6:0; 2941; 

Sept, 1213; 2P43; Nov., 17SS 
with postural maladaptation, 
1940: July, 1115 
1 Diabetic, automobile driving by, 
1941: Sept, 1219 

Diabetogem'c hormone, 1940: July, 
959; 1942: Nov., 1654 
Diagnosis, laboratory aids, 1942: 
Sept., 1391 

Diagnostic hints, symposium on, 
2P40: Sept, 1397 

principles, fundamental, 1940: Sept, 
1400 

Diaphragmatic hernia, 1940: March, 

563 

Diaphj-seal aclasis, 1941: July, 1014 
Diarrhea, chronic, nature and treat- 
ment, 1942: May, 793 
in chronic ulcerative colitis, 1940: 
May, 6S3 

in infants and children, 1942: afay, 
727, 730 

Diathermj", short wavc,2942; May, S13 
in carbuncle, 1942; Jan., 96 
some applications of, 1940: Jfarch, 

343 

surgical, for carcinoma of rectum, 
1941: July, 937, 939 
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Dist, adequate, for miUtary persou- 
nel, mil ^Cov., 1T09 
bland, lo^ residue, for constipa- 
tion and diarrhea, 1942: May, 794 
elimination, IS-^O: July, 1242 
fati^e and, lP-2: July, 1067 
for infants, 1941: Sept.. 144S, 1449 
in amebic dysentery, 19-1: Sept, 

13SS 

in aithrltis, 1940: Xov., 1659 
in chronic ulcerative colitis, 1940: 
May, 701 

in diabetes mellitus, 1941: Sept, 
1216, 1217; 1942: Xov, 17S9 
in essential hypertension, 1941: 
Jan., 136 

in h\T>erinsuliiusni, 1942: Nov, 

isob 

in hiTiertension, 1942: Sept, 1427 
in liver dysfunction, 1942: May, 
St?, S49 

in micraine, 19-1: Sept, 1327 
in peptic ulcer, 1941: &pt., 1365; 

J.W2.- May. 6rs, 661 
in prevention of colds, 1941: Jan, 
:d2 

in renal disease, 1941: Sept, 1403, 
lew, 1410 

in spastic colon, 19:12: May, S13 
ketocenic, in epilepn-, 1941: Sept, 
134J 

psj'choses and, 1941: May, 742 
restrictions, in aged, 1940: Jan, 11 
\itamins in, 1942: Sept, 1347 
vroiher’s, 19-2: Julv, 105S, 1076, 
1079, 1154 

Dietitian in industrial plant, JP-2: 
July. 1079 

Diethylstilbeslrol, 1940: Jan, SS, 
July, 1073 

Dicesti\'e disturbances, headache in, 
1940: March, 341 
of iniants and children, 19-12: 
May, 725 

trart diseases, acute, 19-10: Sept, 1411 
Dijilaiud, 1942: May, 954 
Digitalis, glycoside, use of, 1942: 
May, 929 

in cardiac arrhvthnuas, 1940: Mav, 
5S7, SS9, 392 

therapy, recent advances, 1942: 
May, 9:9 

Dicitalirauon, eacessir-e, 1940: ilaich, 

» 554 

Diritovin, 1C41; May, 03s 
Diaovin, IF-ll: May, 957 
DL'-Adrotachj-stcrcl' 2P4D: March, 446, 
May, .65 , 767, S34, Juiy, 1024 


Dilantin sodium in epilepsy, 1941: 
Sept.* 1339 

DBatafion oi stomnch, acute, 1942: 
March, 364 

Ddaudid in incurable cancer, 1940: 
May, 596 

Dnuti'on test of renal function, 1942: 
Sept, 1399 

Dmiethyl-dihydro-calciferol, 1940: 

May, 761 ,, , 

Diphtheria, esudate of, 1942: March, 
44S 

faudal, 1940: Sept,, 1526 
in military forces, 1941: Sept.,146S, 
Kov., 1607 

treatment, 1941: Sept., 1273 
Diplegia, spastic, 1941: March, 510 
Diuresis, etiect oi sedatives on, 7P40.- 
May, S69 

in nephrotic edema, 1941: Sept, 
1412 

Dia’ers, deep-sea, compressed air Al- 
ness in, 1942: Jvsly, 1213 
Diverticulum of bladder, 1941: Jan., 
263 

of esophagus, 1940: Match, SSS; 
1942: May, SS9 

urethral, 1940: Xov., 1S09; 1941: 
Jan., 231 

Dmerticulitis of colon, acute, 1942: 
March, 372 

in aged, 1940: Jam, 20 
Diverticulosis of colon in aged, 1940: 
Jan., 20 

Dream state, postepAeptic, 1941: 
May, 729 

Dress shield dermatitis, 1942: Jan,, 
17 

Dressings, improvised, in mAitaiy 
surgery, 1941: Kov., 1761 
Drip feeding, 1942: May, 649 
Droplet nuclei in transmission of air- 
borne infections, I94i: Xov., 1597 
Drug eruptions, 1942: Jan., 141, 142 
scarlet fever and, differentiation, 
1940: Sept, 1535 
psj-cboses, 1941: May, <17 
sensiti\-ity, vitamin ‘C in, 1942: 
Jam, 59 


Ductus arteriosus, patent, 1940: Sept, 
134S 

Duodenal drainage, 1940: March, 
475; Nov., 1711 

in cholecj-stitis, 1941: Sept, 13S3 
m Aver dj-sfunction, 1942: May, 
S44, £47, S99 

fee^g in peptic ulcer, 1942; May, 
654 
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Duodsnunj, diseases, pain in, 1941: 
Jan., IS 

ulcer, 1940: Sept., 1548; 1941: 
Sept., 1363; 1942: May, 643. 
See also Peptic ulcer, 
complicating e.\ophthahnic goi- 
_ ter, 1941: Sept, 1355 
simulating tuberculosb, 1941: 
Sept, 1264 

Duplay’s disease, 1940; March, 525 
Dwarfism, 1940: July, 962 
pituitary, 1942: Nov., 1668 
Dj'schezia, 1942: May, 790 
Dj’senterj’, amebic, 1941: Sept, 1387 
simulating tuberculosis, 1941: 
Sept, 1262 

bacniaiy, 1941: Sept., 1392 
prevention, in militaiy forces, 
1941: Sept, 1469 
sulfonamides in, 1942: Sept., 
1386 

for arthritis, 1942: Sept., 1547 
in military forces, 1941: Nov., 1601, 
1865 

Dj-stinesia, bih'ary, 1942: Jlay, 866, 
870 

Dysmenorrhea, 1941: Jan., 52 
roentgen treatment, 1941: July, 972 
Dyspepsia, fermentative, intestinal, 
1942: May, 800 
Dj-sphagia, 1940; Jfarch, 555 
in cardio\-ascular disease, 1940; 
March, 381 

of anemic -women, 1940: March, 
564 

Dygmea, cardiac, paroxj’smal, 1940: 
Sept, 1314 

in aced after prolonced bed rest, 
1940: Sept, 1315 
in heart disease, 1940; Sept, 1307 
secondary to water retention, 1940; 
Sept, 1316 

Dr-strophia adiposogenitalis, 1940: 
July, 964, 965; 1942: Nov., 1669, 
IS35, 1837 

E-IK, -war injuries, 1941: Nov., 1653 
Eardrum, indsion, 1941: May, 693 
Echelons of field medical service, 
1941: Nov., 1541 

Echinococcus o'st of pancreas, 1940: 
May, S59 

Eclhjma, 1942; Jan., 88 
Eczema, atopic, 1941: Jan., 1 85, 
March, 538; 1942: Jan., 14, 102, 

153 

impetigenized, 1942: Jan., 105 
in adidts, 1941: Jaix., 181 


Eczema in infants and children, 1941: 
Jan., 184 

nuchae, 1942: Jan., 105 
of anus, 1942: Jan., 105 
roentgen treatment, 1941; July, 967 
varicose, -with eczematids, 1942; 
Jan., 105 

Eczema-dermatiUs, treatment, in 
adults, 1P42: Jan., 97 
Eczematoid ringworm, 1942: Jan., 107 
Eczematous dermatitis, 1942: Jan., 13 
Edema, angioneurotic, 1941: March, 
537; 1942: March, 437 , 
in aged, 1940: Jan., 154 
cerebral, 1941: March, 395, 399 
nephrotic, 1941: Sept, 1411 
of glottis, 1942: March, 524 
pulmonary’, 1940: May, 624; 1942; 
March, 422 

serum and acacia in, 1940; May, 807 
Effort syndrome in mffitary forces, 
1941: Nov., 1621, 1747 
thrombosis, 1942: Sept, 1478 
Electricity, injuries by, 1942: Jfarch, 
519 

Electrocardiography, 1940: Jfay, 581, 
Sept., 1326 

in cardiac aneun’sm, 1942; May, 
925 

general practitioner and, 1940: 
Sept, 1325 

in menopause, 1940: May, 921 
value of chest leads in, 1940: Jlay, 
891 

Efectrocoagulation for carcinoma of 
rectum, 1941: July, 939 
ElectroencephaJography, clinical ap- 
plication, 1941: Sept., 1477 
Electrolytes, loss of, at operation, 
1942: March, 357 

Electropyrezia in diseases of nervous 
system, 1940: Sept., 1537 
Electro-shock treatment of psychoses, 
1941: May, 739 

Electrotherapy, 1941: Jfay, SIS 
Elimination diets, 1940: July, 1742_ 
Embolism, arterial, 1942: Sept, 14*1 
cerebral, 1942: March, 528 
heparin in prevention, 1942: Sept., 
1475 

mesenteric, 1942: March, 534 
pulmonary', 1942: Jfarch, 330, 415 
pain of, 1941: Jan., 82 
Embryonal carcinoma of kidney^- 
roentgen treatment, 1941: July, 
1001 

of testis, roentgen treatment, 
1941: July, 1002 
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fcersendes, abdonmd. medical, in I Endocrine thempj in ^e^logic dis- 

nW peisonnd. 1941: Kov., ordtm. 1941. Jan. laa 

' • male bj-pogonadism, 


on, 1942: 


peisonnd, 

1627 

medical, symposium 
March, 313 

Emetine in amebic dysentery, 1941: 
SepL, 13S9 

Emmenin, 19~1 : Jan., 165 
Emmetropia, 19-2: SepL, 1603 
Emotional dermatitis, 1942: Jan., 163 
upsets, and irritable colon, 1942: 
Jan. 229 

Enphj'sema, pulmonary, in aged. 
19413: Jan. 33 

traumatic, 19-1: March, 375 
Empyema, postpneumonic, simulating 
tuberculosis. 19-1: Sept., 126S 
sulfonamides in. 1922: Sept, 1379 
Encephalitis, 1921: March, -97 
beharior disorders folloryina, 1940: 
July, 1179 

headaiie in, 1920: March, 303 
postinfection. 1941: ilarch, 49S 
StrumpeH-Marie, 1941: March, 301 
Encephalocde, roentcen diaenoas, 
1941: Jul.v, 1107 

Encephalomelalgia, 1941: Jan. 7S 
Encephalomyelitis, prevention, in mili- 
tari" forces. 1941: Sept, 1-171 
Encephalopathy, hypertensi\-e, head- 
ache in, 1920: March. 367 
in nephritis, 1941: Sept, l-iOS 
lead, 1921; March, 303 
nicotinic add defidcncj', 1920: May, 


Endocarditis, bacterial, 1920: March, 
391; 1921: Sept, 1152 
subacute, arthritis of, sulfonam- 
ides in, 1942: Sept, 13-tS 
fever in, 1921: Jan.. 293 
vegetative and ulcerative, rtiniral 
and pathological conference at 
Cook Countv Hospital, 1942: 
_Jan. 296 

Endocrine disturbances, 1920: Julv, 
941, 946 

factors in pathocenesis of peptic 
ulcer, 1942: May, 6S3 
proh’ems in aged, 1940: Jan., 79 
syndromes of central nervous ori- 
gin, 1922: Xov. 1S97 
therapy, 1920: July, o*i^ g-g 
in amenorrhea, 1922; Xov. IS39 
ISIS, 1S3: ’ 

in arthritis, 1940: Xov. 1697 
in cryptorchidism, impotence and 
prostatic obstruction. 1940 • 
July, 1037 


1942: 

Xov. 1S57 
in male sterility, 1942: Nov. 1S63 
in migraine, 1941: Sept. 1524 
in ocmrian cysts, 1942: Nov. 
1S22 

in peptic ulcer, 1941: Sept, ^74 
in psychoses, 1941: May, 742; 

1942: March, 407 
in tvomen, 1941: May, 607 
present status, sympoaum on, 
1940: July, 941 

Endocrinologs-, sjunpoaum on, 1942: 
Nov. 1633 

Endometrial biopsy, 1940: Jan. 177, 
July, 10S2 

Endotheh'oma of bone, roentgen diag- 
nosis, 1941: Jtdy, 1047, 1051 
roentgen treatment 1941: July, 
1003, 1007 

Enemas, irritable borrel due to, 
1940: Jan. 194, 200; 1942: Jan. 228 
Enteritis, segmental, 1942: May, 775 
tuherndous, 1940: Jan. 233 
Enterogastrone in peptic ulcer, 1922: 
May, 633 

Enzymes, pancreatic, 1922: May, S99 
proteolytic, in hemophilia, 1940: 
May, SOO 

Ephedrine in mjmstherua graids. 1940: 
May, 772 

Epidermoid tumor of skull, roentgen 
study, 1941: July, 1110 
Epidermophytosis of feet, 1941: Nov, 
1683; 1942: Jan., 151 
simulating industriri dermatitis, 
1942: Jan. 26 

Epididymitis, medical diathermy in, 
1940: March, 549 

Epilepsy, 1921: March, 511, Sept, 
1331 

dectroencephalographv in, 1041 ■ 
Sept, 1483 

Jacksonian, Sept, 1332 
treatment, 1941: Sept, 1331, 1333 
Epileptic eqm\-a!ent, 1921: il^y, 729 
furor, 1941: May, 729 
psychoses, J94I.- May, 728 
Epinephrine in bronchial asthma 
1942: Match, 429 
dangers, 1940: Nov. igci 
Epiph}-s^ separation, 1941: Jan. 63 
Lp'pbyatis of calcana, 1941: Jan. 

children, 

Jan-, 243, ilarch, 453 
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Epistajds, Russell’s viper venom in, 
May, 7S4 

Epithelioma, basal cell, radium treat- 
ment, 1P42: Jan., 133 
benign, in aged, 7P40: Jan., 141 
Ergonovine in migraine, JP4J: Sept., 
1320 

Ergosterol, 1940: May, 760, 766 
in pregnancy’, 1941: May, 622 
Ergotamine tartrate in migraine, 1941 : 
Sept, 1320 

Ergotism, 1942: March, 340 
Erhard’s test for malingering in deaf- 
ness, 1941: Nov., 1663 
Eructatio nervosa, 1942: May, 880 
Eryapelas, 1942: Jan., 89 
antitorin treatment 1942: Jan., 90 
roentgen treatment, 1941: July, 959 
sulfanilamide in, 1941: March, 458; 

1942: Jan., 91, Sept., 1378 
nltramolet li^t in, 1942: Jan., 91 
Erythema group of skin diseases, eti- 
ology, 1942: Jan., 139 
induratum, 1942: Jan., 79 
nodosum, 1942: Jan., 147 
roentgen ray, 1941: July, 979, 983 
Erythematous lupus, 1942: Jan., 29, 
Erythroblastic anemia, roentgen diag- 
nosis, 1941: May, 671 
Erj-throcyanosis Mgida, 1942: Sept, 
1468 

Erj-throcytes, transfused, survival of, 
1940: May, 70S 
EiythrocyTosis, 1940: March, 483, 486 
Erythromelalgia, 1940: July, 1169; 
1942: March, 340 

Eschatin, in Addison’s disease, 1940: 
Nov., 1783 

Eserine in myasthenia gravis, 1940: 

May, 770 
Esophageal hemorrhage, 1942: March, 
332 

obstruction, acute, 1942; March, 
371 

Esophagitis, 1940: March, 362 
Esophagospasm in nuhtarj’ forces, 
1941: Nov., 1860 . 

Esophagus, cardnoma, 1940: March, 

dcatridal stricture, 1940: March, 
364 

diverticula, 1940: March, Sos; 
1942: May, 889 

foreign bodies, 1940: March, SM 
lesions, roentgen diagnosis, 1940: 
Sept, 1542 

pain from, 1941: Jan., D 
peptic ulcer, 1940: March, S6j 


Esophagus, spasm, 1940: March, 361 
varices, 1940: ilarch, 364 
Estradicrl, 1941: Jan., 163; 1942: 
Nov., 1840 

Estriol, 1941: Jan., 166; 1942: Nov., 
1840 

Estrogen therapy, 1941: Jan., 135, 
137, May, 610 

in amenorrhea of ovarian origin, 
1942: Nov., JS4S 
of pituitary origin, 1942: Nov., 
1839 

in menopausal arthritis, 1940: 
Nov., 1 698 

in menopause, 1941: May, 610 
in ovarian dysfunction, 1940: 
May, 928, July, 1071 
Estrogens, assays, Agnostic value, 
1942: Nov., 1923 
samthetic, 1940: July, 1075 
therapeutic preparations, 1942: 
Nov., 1840 

Estrone, 1941: Jan., 162; 1942: Nov., 
1840 

Ether anesthesia, 1941 : March, 584 
Euglobulin substance in hemophilia, 
1940: May, 796 

Eunuchoidism, 1942: Nov., 1869, 
1891 

Evacuation hospital, 1941: Nov., 1347 
of wounded, 1941; Nov., 1830 
Eiipal anesthesia, 1941: hfarch, 3SS 
En-ing’s tumor, roentecn diagnosis, 
1941: July, 1047, 1051 
roentgen treatment 1941: July, 
1007 

Examining physicians, Army, 1941: 
Nov., 1520 

Selective Service, 1941: Nov., 

isn 

Exercise in arthritis, 1940: Nov., 1694 
Exhaust ventilation in industry, 1942: 
July, 1169 

Exophthalmic goiter, 1949: July, 
1001; 1941: Sept., 1347; 1942: 
Nov., 1739 

E.xonosis, roentccn diagnosis, 1941: 
July, 1034 ' 

subungual, 1941: Nov., 1854 
Expert testimony, 1941: March, 310, 
315, 433 

Eitrasj-stoles. electrocardiography and, 
1940: Sept., 1329 
in aged, 1940: Jan., 29 
Extra-uterine pregnancy, 1941: Jan, 

41 

Eveball, contusions, 1942: Jfay. 9/4 
Eyelids, infections, 1942: Hay, 9a5 
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Evelids, xanthelasma of, 1C40: Juls', 
'i:60 _ 

Eyes, diseases, in aged, 1940: Jan., 
129 

medical diathermy in, 1940: 
March, S50 

r-itamin A and, 1942: May, 963, 
919 

effect of altitude on function, 1941 : 
Xov., 1642 

of parachute jumping on, 1941: 
Kov., 1643 

of poisonous gaSK on, 1941: 
Nov., 1639 

examination, for U. S. Navy and 
Marine Corps, 1941: NoV., 1639 I 
foreign bodies in, 1941: March, 371; 
1942: May, 933 

headache originating in, 1940: 

March, 333, July, 1163 
injuries, 1942: May, 933 
in industry, 1941; March, 370 
malignant tumors, roentgen treat- 
ment, 1941: July, 993 
protective devices, in tvar, 1941: 
Nov., 1643 

refractive errors, 1942: Sept., 1393 
treatment, in migraine, 1941: Sept., 
132S 

vrar injuries involving, 1941: Nov., 
1643 


Feeblemindedness, mflitary service 
and, 39«; Kov., 1722, 1733 
Feeding of infants, 1941: SepL, 1435 
of military troops, 1941: Nov., 


1699 

Feet. See Foot. 

Feminizing tumors of ovary, 194- . 
Nov., 1S26 . 

Femur, neck, fractures of, m aged, 
1940: Jan., 71 

Fertility', vitamins and, 1941: May, 
616 , 

Fever, convulsions of, 1941: March, 
493 

obscure origin, diagnosis and treat- 
ment, 1941: Jan., 2S7 
therapy, 1941: May, SIS 
in diseases of nervous system, 
1940: Sept., 1333. 
in syphilis, 1940; Sept., 1333; 

1941: May, 7S0; 1942: Jan.^ 74 
mechanism of, 1940: Sept., 136S 
reactions to: 1940: Sept., 1370 

Fibroids. See Fibromyoma. 

Fibromyoma of uterus, 1941 : Jan., 46 
radiolo^c treatment, 1941: July, 
949, 971, 1006 

Fibrosarcoma of skull, roentgen study, 
1941: July, 1111 

roentgen treatment, 1941; July, 
1007 


Face, lymphedema of, radium treat- 
ment, 1941: July, 949 
war wounds, 1941; Nov., 1669 
Facial nerve, injury, in skull fracture, 
1941: Nov., 1662 

Fainting in children, 1942: March, 

Fallopian tubes, carcinoma, radium 
treatment, 1941: July, 905 
examination, 1940: Jan., 175 
Farsightedness, headache in, 1940: 
March, 337 

Fasdtis, 1941: Jan., 6S 
Fatigue among truck drivers, studv 
of, 1942: July, 1123 
m industry, 1942: July, 1121, 1124 
war production and, 1942: July. 


selection of personnel for flying and, 
1942: July, 1322 

unnecessary, resistance to indus- 
poisoning and, 

1942: July, 11S7 
362 , 19t2: May, 90S 


Fibrosis, mvocardial, interstitial, 7P47.* 
hlay, 794 

of bladder neck, 1941: Jan., 237 
Fibrositis, 1940: July, 1203, Nov., 
1647 

blood in, 1940: Nov., I63S 
effect of jaundice on, 1940: July, 
1212, 1214, 1216 

Fibrous plaques of penis, radium 
ueatment, 1941; July, 932 
Field armies, organization and med- 
ical services, 1941: Nov., 1339,1341 
First aid in industrial injuries, 1941; 
March, 363 

package. U. S. Army, 1941; Nov., 
1762 

stations, combat service, 2P42; Nov. 

1544 ’’ 


Fisbberg’s dilution test of renal 
function, 1942: Sept., 1399 
Fistula, arteriovenous, 1940: SepL. 


w* wufxi, jy-fj: juiv, lOS- 

Flatfoot in soldiers, 1P43.- Nov ISt 
Fluorescein, use, to determine’ adi 
943^' °™lation, 1942: Ma' 
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Fluoroscopy, dangers, 1941: March, 
345 

Focal infection, arthritis and, 1940: 
Nov., 1673 

Follicle cysts of ovary, 1942: Nov., 
1819, 1820 

Follicle-stimulating hormone, 1942: 
Nov., 1663 

Follidis, 1942: Jan., 79 
FoUutein in hypogonadism, 1942: 
Nov., 1881 

Food allergy, 1940: July, 1239; 1941: 
March, 529 

constituents, in relation to Army 
nutrition, 1941: Nov., 1704 
diaries in gastro -intestinal allergy, 
1942: May, 746 
Foot, athlete’s, 1942: Jan., 151 

in military forces, 1941: Nov., 
1683 

care of, in arteriosclerotic arterial 
deficiency, 1942: Sept., 1458 
disorders of, in relation to military 
service, 1941: Nov., 1843 
gangrenous, painful, in senile di- 
abetic, 1940: Jan., 114 
painful, 1941: Jan., 103 
ringworm of, 1941: Nov., 1683; 
1942: Jan., 151 

spreading, with arthritis, 1941: Jan., 
115 

strain, in soldiers, 1941: Nov., 
1848, 1849 

Forceps, Willett’s, 1941: May, 652 
Foreign bodies in esophagus, 1940: 
March, 557 

in eye, 1941: March, 371; 1942: 
953 

in mastoid process, 1941: Nov., 


1654 

in orbit, 1941: Nov., 1646 
intraocular, in war, 1941: Nov., 


1647 

Fractures, compound, closed plater 
dressing, in war, 1941: h.ov.. 


1837 

treatment, 1942: March, 482 
emergency treatment, 1942: Match, 

immobiUzation, in war, 1941: Nov., 


me<^ diathermy in, 1940: March, 

of skull, 1941: MarA, 392, 398 
labyrinthine injury m, 19* ■ 
Nov., 1655 


Fractures, reduction, roentgenoscopic, 
risks to physician,1941; July, 1013 
roentgen examination, medicolegal 
aspects, 1941: March, 335, 337 
simple, treatment, 1942: March, 4S0 
splinting, in military service, 1941: 
Nov., 1764 

Freezing, 1942: March, 517 
Frei antigen, 1940: May, 688 
test, 1941: May, 835 
Freiberg’s disease, 1941: Jan., 104 
Frohlich’s syndrome, 1940: July, 9H, 
965; 1942: Nov., 1669, 1835, 1837 
Frost-bite of foot, 1941: Nov., 1836 
Fulguration for carcinoma of rectum, 
1941: July, 937 

Fundus, chanffes in, in v’ascular dis- 
ease of aged, 1940: Jan., 131 
Fungous infections in mihtarj’ forces, 
1941: Nov., 1683 
superficial, 1942: Jan., 151 
Furuncle, 1942: Jan., 91, 92, 94 
roentgen treatment, 1941: July, 938 
sulfonamides in, 1942: Sept., 
Fusion in joint injuries, 1941: J^-> 
Fusospirochetosis, diagnosis, 1940. 
March, 463 


Jaekslen’s sign, 1940: July, 1193 , 
Nov., 1759 

lalactorrhea, 1942: ,, 

lalactose tolerance test, 194.: nla>i 

lallbladder disease, 1941: Sept., 13/7, 
1942: May, 778 

arthritis and, 1940: Nov., 1681, 
1709 

in aged, 1940: Jan., 17 . 

S military forces, 1941: Nov., 
1868 

pain in, 1941: Jan., 23 
treatment, 1941: Sept., 13// 
dysfunction, 1942: May, 855 
inflammation, acute, 1942: Ma>, 
77S 

lallstones, 1941: Sept., 13M 
formation, 1P42: May 8/0 
lalvanic current m arthnti., 1 
Nov., 1689 

uce of, 1941: May, 818 
lamma rays, 1941: July, f ^ ^ 

langrene, artcnosclerotic, 1P4. . -epw 

diabetic, 1940: Jan., 114, 118; 1942: 

Sept., 1461 , 

as badllus infection, puerperal. 

May, 634 
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G3 caasreBt, dsemoliietapy, 1541: 
M^ci, 3S2, 3S5, 460; IP-2; 
&?t, I3S6 

prevention, in nflitaiy foices, 
IP-^2: Sept, 1474 

Gass, pofeonota, effects on eyes, 1941 : 
Xov, 1641 

■svai, injnilK irom, IP-^I : Xov.,16(3 
Ain dasaace by, 1941: Xov., 16S6 
Gcs-avine devices, dangers, 19-i} : 
March, '-til 

Gastric. See Slonsth. ‘ 

Gastritis, 19-iO: Jan., 17, Sept, 1550; 
19i2: May, 711 

gastroscopy in, IP-2: May, 702. 713 
Gaslro-enterostotnv for peptic ulcer, 
IP-'2: May, 672 

Gastio-intestiiial allergy, Ipai: March, 
Sri); 19-2: March, 436, ISIaV, '57 
diseases, anemia in relation to, 1942: 
May, S97 

in raiiitaiv forces, 1941; Xov., 
1601. 1746, ISSO 
in old people, 1940: Jan., 6, 9 
Ubotalory aids. 1P42: May, 895 
psychosomatic manifestations, 
3P42; May, 577 

synpoama on. 3P42: May. 645 
emergencies, 1942: March, 361 
irritants, poisoning by. 1942: 
Mamb, 464 

manifstations of cardiovascular 
disease, 1940: March, 3SI 
olstreetions, laboratorv aids, 1942: 
Jlay, otK 

therapy in mimaine, 1941: Sept, 
1326 

tract, cnranoma of, roentcen treat- 
ment, 1941: Julv, 1005 
pain. 1941: Jan„ 16 
roentgen exananation, risbs to 
physician, 1941: July, toil 
upper, roentsrenolocy of, 1940: 
Sept, 1541 

tuberculosis, 1942: March. 370. 595, 
May, S19 

Gastroscopy, 1940: March, AOx ■ 2041 - 
-March, S6S; 1942: Mav, 701, 702 
*13 

Gaucher's dhease, 1940: Jub-, I25S 
in dcaines, 

1941: bov-, 1564 

GeVon in peptic ulcer, 1942: Mav 
655 ‘ * 

General hospitals, Army, building, 
Kr^r-nel and services, lo/j- 
Xov., I5st 

field service, ice;,- x^v., isip 


General paresis, 1941: May, <29 
Genital dysfunction, neurogenic fac- 
tors, 19-42: Xov., 1905 
Genitalia, female, cnxcinoma, mahg- 
nancy according to location, 
1941: Julv-, 912 

radium treatment, 1941: July, 
905 

examination, 1940: Jan, 167 
Genito-urinary tract, injuries, 1941: 
March, 378 
pain, mi: Jan., 24 
tubercuIoBS, 1942: March, S<0, 
604 

Geriatrics, svmposum on, 1940: Jam, 1 
German misles, 1940: Sept, 1532 
Giant cell tumor of bone, roentgen 
diagnoas, 1941: July, 1056 
Gigantism, 1940: July, 969; 1942: 
Xov., 1673 

Glaucoma smples, 1940: Jan., 136 
Glioma, cranial changK in, 1941: 
July, 1111 

Globin insulin in diabetes. 1940: May, 
658, 659, 650 

Globulin substance in hemophilia, 
19-40: May, 794 

Globus hystericus, 1940: March, 362 
Glomerulonephritis, 1940: Xov, 1830; 

1941: Jan., 169, 173, Sept, 1399 
Glossitis, 1940: Jan, 12 
Glottfc, edema, 1942: Marti, 524 
Glucose tolerance, impaired, in alco- 
holism. 1940: May, 673 
with insulin in alcoholism, 3P4D: 
May, 675 

GlycocoU in mvasthenia gravis, 1940: 
May, 772 

Glycosides, digitalis, 1542; May, 929 
Glycosuria in pancreatic disease, 1940,- 
Jan, 225 

Goiter, adenomatous, 1940: Julv, 993; 
19-42: Xov, 1733, 1743 
without hyperthvToidism, 1940- 
July, 994 

colloid, diffuse, 1543: July. 903- 
1542; Xov, 1732, 1743 ' 
diagnosis and surgical treatment. 

19—2: Xov, 1739 
exophthalmic. 1940: Julv icoi 
Stp'C 1347; 

19-2: Xov, 1739 
inflammatory, 1942.- Xoy 1749 
nontoiic. diffuse, mo: Xov, 173Q 
nodular^ JP42.- Xov, 1752, 1745 
toir<^ dittu.=e, 1542; Xov, 1739 


in aged. 19-40: Jan, 


80 
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Goiter, toiic, nodiilar, 1942: Nov^ 
1743 

use of iodine in, 1940: July, 996, 
. 1002; 1942: Nov^ 1729, 1731, 

1763 

Gold salts in arthritis, 1940: Xon, 
1642, 1727, 1774 

in lupus erj’thematosus, 1942: 
Jan., 45, 45 

Goldthwaite’s sign, 1940: Xor., 1759 
Gonadiu in hypogonadism, 1942: 
Xov., ISSI 

Gonadonen in hvpogonadisci, 1942: 
h7ov., l&Sl 

Gonadotropic hormone, 1940: July, 
959; 1942: Kov^ 1663 
Gonadotropin therapy in amenorrhea 
of pituitary origin, 1942: Xov., 
1844 

in g^tnecologic diseases, 1941: 
ilay, 612 

in hypogonadism, 1942: Kov., 
1S79 

in male sterilily, 1942: Nov., 1863 
Gonadotropins, anterior pituitary, 
1941: Jan,, 1S6, 137, 163; 1942: 
Nov,, 1843, 1S79 

assaj's, diagnostic value, 1942: 
Nov., 1913 

chorionic, 1942: Nov., ISSO, ISSl 
Gonococcal infections, puerperal, 2P42; 
May, 638, 640 

sulfonamides in, 1941: March, 
470; 1942: Sept., 1383 
Gonococcus, culture identification, 
1941: 3Iay, 833 
staining, 1941: Maj', 833 
Gonorrhea, infantile, etrogen ther- 
apy’, 1941: ilay, 610 
laboratory diagnosis, 1941: May, 
853 

leukoixhea in, 1940: ilay, 913 
medical diathermy in, 1940: March, 
549 

sulfonamides in, 1941: ilarch, 470; 
1942: Sept, 1585 

Gonorrheal arthritis, 1940: Nov., 
1640; 1942: Sept., 1331 
conjunctiritis in military forces, 
1941: Nov., 1630 
salpinotis, 1941: Jan., 39 
vaginitis, 1940: July, 1072; 1942: 
jan, 203 

Gout, 1940: March, 429, Nov., 1659; 
1941: Jan., 69 

Grand mal attacks, 1941: Sept, 1331 
Granulosa cell tumors oi ovary, 
1942: Nov., 1826 


Graves’ disease, 1941: Sept., 1347 
Grippe, prevention and treatment, 
1940: Jan., IS3 

Growth hormone, 1940: Ju!v, 95S; 

1941: ifay, 612; 1942: Nov., 1652 
Guanidine in myasthenia graris, 1940: 
May, 772 

Gumma, 1942: Jan., 70 
of brain, headache in, 1940: March, 
363 

of hver, 1940: Jan., 210 
of myocardium, 1941: May, 793 
Gums, infected, and arthritis, 1940: 
Nov., 1674 

Gjmecologic eramination, technic, 
1940: Jan., 165; 1942: Jan., 195 
omce procedures, 1942; Jan., 193 
problems in old Women, 1940: Jan., 
63 

Gynecology, endocrine therapy in, 
1941: Jan., ISS, May, 607 
medical diathermy in, 1940: March, 
549 

Gynecomastia, 1940: Nov^ 1736 
Gynergen in migraine, 1940: July, 
1174 

H.u?.-DrE dermatitis, 1942: Jan., 95 
HaHucinoSii, alcoholic, acute, 1941: 
ilay, 716 

Eallux valgus in soldiers, 1941: Nov^ 
1855 

Hammer toe in soldiers, 1941: Nov., 
1834 

Hand-Schuller-Cbristian’s disease, 
1940: July, 1253 

Hands, dermatitis, allergic, simulatmg 
ringworm, 1942: Jan., 153 
contact, 1942: Jan., 134 
ringworm, 1942: Jan., 151 
tonic eruption, with ringworm of 
feet, 1942: Jan., ISl 
Hamapp’s treatment of rickets, 1940: 

May, 763 _ , 

Hartman’s iortiSed lactate Ringers 
solution, 1942: March, 385 
Hashiraoto’s thyroiditis, 1940: July, 

Hay fever, 1940: Jan., 152; 19-,.: 
JIarch, 434 

perennial, 1941: March, s37 
Head, erythronelalgia of, 19^0: July, 
1169 

injuries, IP-/: March, 567, s92. 
headache follouina, 1940: March, 
306, July, 1164' 

pain, dificrential diarno^su ana 
treatment, 1941: Jan., 3 
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Headache, 1540: March, 2S5; July, 
1159 

allergic, 1540: March, 28S, 2SS 
bilious, mO: ilarch, 341 
due to intracranial lesions, 1540: 

Match, 301, July, 1160 
Horton’s, 1541: Jan., 7S _ 
in arthritis of cervical spine, 1540: 
March, 329 

in biliary Uatt disease, 1540: 
March, 345 

in brain diseases, 1540: March, 
303, July, 1160 

in brain tumor, 1541: Jan., 4 
in cardiovascular disease, 1940: 
March, 321, 322, 36", July, 1162, 
1163 

in cervical vertebral disease, 1541: 
Jan., 7, 13 

in chromophobe adenoma of pitu- 
itary, 1540: July, 9S1 
in heart disease, 1940; Sept^ 1317 
indurative, 1541: Jan,, 7, 12 
lumbar puncture, 1540; March, 307 
mechanism of, 1540: March, 301, 
302 

migrainous, 1540; March, 283, July, 
1166, 1171; 1541: Jan., 9, 12, 
March, 339 

neurotic, 1541; Jan., 10, 13 
nodular, 1941: Jan., 7, 12 
nonallergic, 1940: hlarch, 2S9 
of aural origin, 1540: July, 1163 
of gastro-intesUnal origin, 1540: 
March, 341 

of nasal origin, 1540: March, 311 
of ocular origin, 1940: March, 353; 
July, 1165 

of renal origin, 1540: hlarch, 363 
of syphilsUc origin, 1940: March, 
349 

pituitary, 1540: July, 1166; 1542: 
Nov., 16S1 

posttraumatic, 1540: March, 306, 
July, 1164 

psychoneurolic, 1540; July, 1169 
rheumatic, 1940: Julv, 1163 
“sick,” 1940: March,' 2SS 
sinus, 1940: March, 2S9 
symposium on, 1940: March, 283 
toxic, 1940; July, 1165 
vacuum frontal, 1940: March, 311 
Health hazards in industrv, appraisal 
and control, 1942: July, 1161 
poor, in industry, prevention, 1542: 
July, 1145 

procrams, adult, value of, 1942; 
July, 1W7 ’ 


Heart adie, 1940: Sept., 1301 
aneurysm, 1542: May, 919 
atresC 1942: March, 316 
beriberi, 1540: Sept., 1360 
block, 1540: May, 392 
cotrsdousness, 1540: Sept., 1297 
disease, common forms, treatment, 
1541: Sept., 1177 
complicating exophthalmic goi- 
ter, 1541: Sept., 1351, 1354 
coronary, 1541: Sept., 1187, 1190; 

1542: May, 907 
curable, 1540: Sept., 1347 
electrocardiography in, 1940; 
May, S91 

in ag«i, 1540: Jan., 23 
in military forces, 1541: Nov., 
1613 

oxx'gen therapy, 1940; May, 622 
pain in, 1940: Sept., 1300, 1405 
rheumatic, 1941; Jan., SS, Sept,, 
117S, 1181; 1542: Sept., 1418 
sulfanilamide in, prophylactic, 
1541: March, 473 
sJTnptoms and their interpreta- 
tion, 1540: Sept., 1293 
syphilitic, 1541: Jan., 91 
treatment, 1942; Sept., 1411 
(Usotdered action, in World War 1 
troops, 1541: Nov., 1621 
disorders, in anemia, 1540: Sept., 
1356 

in ovarian dysfunction, 1540: 
May, 926 

in thyrotomcosis, 2940: Sept,, 
1352 

emergendes, 1542: March, 315 
failure, congestive, 1540: March, 
• 384, 389; 1541: Sept., 1192, 

1194; 1942; Mardh, 322, 

Sept., 1419 

chemotherapy, 1941 ; Sept., 1211 
headache in, 1540: March, 323 
in adenomatous goiter with 
hyperthyroidism, 1540: July, 
997 ’ 

in exophthalrmc goiter, 1540: 
July, lOOS 

jaundice in, 1540: March, 3S7 
in children, 1542: March, 4^0 
in nephritis, 1541: Sept., 1406 
paradoxic, 1940; Sept., 1313 
strophanthin therapy, 1940; May 

thyrotoxic, 1942: Nov, 17^8 
infarction, 1942: Mav, 90S 
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Heart, irritable, in American Civil 
War troops, 1041: Nov., 1617 
muscle disease, 1941: Jan., 98 
myxedema, 1040: Sept., 1362 
nontraumatic tamponade, 104Z: 
March, 318 

pain, relief of, 1041: Jan., 87 
rate, postural responses, 1040: July, 
1093 

rhythm, disorders of, treatment, 
1040: May, 377, 827 
rupture of, 1040: Sept., 1373 
soldier’s, 1041: Nov., 1621 
syphilis, 1041: May, 789 
tamponade, 1040: Sept., 1337, 
1372 

trauma, 1042: March, 317 
Heat control box in diabetic gangrene, 
1040: Jan., 116 
exhaustion, 1042: March, 316 
stroke, 1942: March, 513 
therapy in arthritis, 1940: Nov., 
1683 

Heat-regulatory mechanism, disorders 
of, fever in, 1941: Jan., 296 
Heel, painful, 1041: Jan., 68 
in soldiers, 1041: Nov., 1832 
Helium-oxygSn nuxtures in high pres- 
sure work, 1042: July, 1216, 
1219, 1228 

therapy, recent advances, 1040: 
May, 621 

in bronchial asthma, 1040: May, 
625 

Hemangioma of bone, roentgen diag- 
nosis, 1041: July, 1036 
of scalp, roentgen studj’, 1041: 
July, 1104 

of skull, roentgen study, 1941: 
July, 1110 

radium treatment, 1941: July, 946 
Hematemesis, 1942: March, 362 
Hematoma, subdural, 1941: March, 
369, 498 

headaches in, 1940: March, 304 
subperiosteal, 1941: July, 1062 
Hematuria in aged, 1940: Jan., 161 
Hemianopsia in pituitary adenoma, 
1942: Nov., 1684, 1700 
Hemoconcentration in shock, 1942: 
March, 423 

Hcmo-irradiation, Knott technic, 
1940: May, 726 

Hemolytic anemia, 1940: Sept-, 1431 
congenital, 1942: Jan., 219, Sept., 
1433 

roentgen diagnosis, 1941: May, 

671 


Hemolytic anemia, sternal aspiration 
in, 1941: May, 669 
jaundice, roentgen diagnosb, 1941: 
May, 671 

Hemopericardium, acute, 1940: Sept., 
1339, 1371 

Hemophilia, 1940: Sept., 1436 
fresh or stored blood transfusion in, 
1040: May, 718 

treatment, recent advances, 1940: 
May, 781, 791 

Hemoptysis, 1942: March, 419 
Hemorrhage, acute, fresh or stored 
blood in, 1040: May, 718 
into peritoneal cavity, 1942; May, 
782 

cerebral, 1042: March, 32S 
control by local application of 
Russell viper venom, 1940; 
May, 777 

in war wounds, 1941; Nov., 1836 
esophageal, 1942: hlarch, 332 
first aid, 1941: March, 363, Nov., 
1766 

gastro-intestinal, 1942: March, 332, 
362 

in peptic ulcer, 1042: May, 658, 
674 

intracranial, 1941: March, 395, 400 
of newborn, 1941: hlarch, 486 
intrapartum, 1942: March, 503 
obstetric emergencies associated 
with, 1942: March, 493 
postpartum, 1942: March, 304 
pulmonary', 1942: March, 418 
subarachnoid, 1941: March, 499 
spontaneous, headache in, 1940: 
March, 304, 326 
Hemorrhagic disease of newborn, 
1940: Sept., 3437 
vitamin K in, 1941; May, 619, 
661, Sept., 1432 
disorders, 1940: Sept., 1455 
Hemorrhoids, office treatment, 1942: 
May, 831 

Hemostatics, commercial, relative po- 
tency of, 1940: May, 7/9 
Hemothorax, traumatic, 1941: Jfarch, 

375 

Heparin in prevention of embolism, 
1942: Sept., 1475 

in pulmonary thrombosis, 1942: 
March, 4 IS 
Hepatic. See Liver. 

Hepatitis, 1942: May, 842 
antagonistic effects, 1940: July, 
1210, 1221 

Heredity in diabetes, 1941: Sept., 1213 
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HErrii ss a' coapessa.tiQ':! pTQy.53i, ' 
Jc3y, 103$ 

dhpiracnatic, lf-3: Msrcb, 565 
g:istric, roesl::e3 di^snoss, If-I.' 

Julv. 11^? ' 

chti 3 . roatrea dricnoss, 1S40: 
1551 

Hsiob. addiciica. psj'cho'i' cue to, 
IP-'I: 3Isy. 719 

He,-p5s 1?41: Jan, 1?D; 

Jaa^ 1S3 

rKte-.lf-JJ: Jaa^ 150; l?-2: Jun^ 
1S5 

rceatuea traataiat, JP-l." July, 

uss" I 

ETdIj? spbe fusca, If *3: Sept, 1576 
Hiberaatiea ia caacer, lS-1: jaa^ 137 
Ediadeaitis suppurativa, roeatsea 
treatnea;, 15-1: July, 95$ 

Hiua aldtudes, ea:ercEade= due to, 
ifuS: ilarcj, 525 

Hiupurja add test. 154Z: May, 933, 
Sept, 1-05 

Histaauaase. espeifcental aad dia- 
ital rxdis. If '1 : Mav, Si9 
ia food alleruy, 1540: July, 12^5 
Eistaadae. eiperiseatal staces, 1541: 
May. $50 

iajectioas ia tives, lf-3: Marti. 
-35, -£39 


Hortoa’s ieadadie, 1541: Jaa,, <S 
Hosaital Ceater, .Array, 1541: Aov., 
*1549 

tiaia, 1541: Xov, 154$ 
Hospitalizatioa reeds of .Array, 1541: 
Mov, 1530 

Hospitals, .Array camps, 1541: Aov,, 
1535 

.Anav £dd service, 1541: ^ov.. 
1547 

Huiaers test for steriliry, 1541: Jaa., 


1S2 

Hunaers ulcer, 1541: Jaa- 26a 
Hvdatid cysts of liver, 1540: Jaa- 
ni 

Hydiocepialus, IP-I: -^0 

Hydrocr-aaic add poisoaire, 1542: 
March, 525 

Hvdrcaepirosis ia area, 154J: Jaa- 
162 

Hvdrotheraav ia arthritis. 1540: Xov- 
16S9 

Hvsrama. cvstic, imdiatioa for, 1541 : 
July, ?^s", 9?5 

Hvpercortico-adreaalism. 1540: July, 

'lots 

Hyperesthesia of stomach aad borv- 
ds, If-£2: May. S5S 
Hvperrlvcemia, reurcueaic factor, 
'l54-': Xov- 1903 


Histidire hydrcchlorfde ia chroaic ul- 1 
cersti\-e colids, 1540: May, 699 
ia psptic ulcer, If -I; Sept- 1575 
Histo::.-. importaace of, ia diaaaras, 
1540: Sept. 1^01 

Elves, 1542: Jaa., 1^5, March, -37 
Hcdchia’s disease, aaeraia of, Ifao; 
March, eyy 

diaical aad pathological ccafer- 
eacs at Cook Cocaty Hospital, 
1542: Jan., 255 

crtareous lesioas, Ifr3: Jaa- 4,9 
fever ia, 1542: Jaa., 393 
Kmulatiau tuberculosis, 1542: 
Sept, 1357 

steraal aspiratica ia, 3f.£3.- Mav, 
65? 

Hoatidde by violeace, 1541: March, 
-to 

Hcrmcaes, assays of, diagacstic value, 

7f-3-' Xov„ 191J 

iu pathoueaesrs ot peptic ulcer, 

1542 : Mev, 

uature oi, 2540: Julv, ca4 
pituitao', 1540: Julv,' 95s; 2542: 

Xov., 1650, 1651 
tcstiedar, J9C3; Ju]y, joys 
t-erapy. See E’-.scai-^ therein. 


Hvperhidrosis. roeatrea treatceat, 
'1542: July,' 95$ 

Hyperirralinism. IfU2: yCov., 1797 
Hyperheratosb foIHralar, vitamia A 
ia, 2542: Jaa- 52 
vitamia C in, 2542: Jarr, 59 
Hvperlip«mia, svstemic disease vritb. 
IP-rJ: July, 1252 

Hypeimetropia, 1542: Sept, 1603 
Hypeiaephroara, 2540: March, -14 
roeatrea treatmeat, 2542: Jniv. 
1032 

Hyperostosis craaii, 1542: July, 1110 
Hyperparathyroidism, Jf-j.-' Tulv 
1037 ■ • 

Hyperpitmta.-ism, 154-0: Julv, 959. 
1542: Xov., 1675 

I Hyperpyresda. See Fever tcjrufv 
HyT^rteadoa, Ifc3; Xov- 1^35' 
ucstyl-beta-methylcholiae iu. ipuj. 
May, 

emotic:^ fsetor, 1542: 1*4 

essential, 1540: March, 597, Xov 

cold pressor test aad, 2540: Julv 
1C93 

headache ia, 2540: March. 5’? 
->57, July, 1162 
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Hypertension, high hasal metabolic 
rate in, W40: March, 403 
in aged, 1940: Jan., 28, 131 
mah'gnant, 1940: March, 395 
pyelonephritis and, 1940: Sept.. 
1467 

simulating hj-perthiToidism, 1940: 
March, 3 95 

treatment, 1941: Jan., 129; 1942: 
Sept., 1421 

HjTiertherm in diseases of nervous 
sj’stem, 1940: Sept., 1336 
Hj-perthyroid crisis in e.vophthalmic 
goiter, 1940: Jul 3 -, 1006 
Hyperthyroidism, 1940: Juli', 995, 
1001; 1941: Sept., 1347; 1942: 
Nov,, 1719, 1751 

atSTical forms, 1942: Nov., 1721 
h}-pertension simulating, 1940: 
March, 393 

in military forces, 1941: Nov., 
1745 

in pregnancy, 1942: Nov., 1728 
iodine in, 1940: July, 996, 1002; 
1941: Sept., 1348; 1942: Nov., 
1729, 1741, 1765 

neurogem’c factor, 1942: Nov., 1898 
ophthalmopathy comph'cating, 1942: 
Nov., 1729 

preoperative and postoperative care, 
1942: Nov., 1726, 1741 
rrith acromegalj', 1940: July, 971 
x-ray treatment, 1942: Nov., 1724, 
1751 

iodine ■with, 1942: Nov., 1763 I 
of pituitary gland in, 1942: | 
Nov., 1764 

H%'p 2 ruriceinia in gout, 1940: March, 
434 

Hvperventilation, tetany from, 1940: 
July, 1021 

Hi-pnosis, recent adr-ances, 1940: 
Maj’, 603 

Hj-pnotics, eSect on diuresis, 1940: 
Jlay, 871 

HjTJOchondiiasis, 1940: Sept, 149a, 
1505; 1942: Sept, 1621 
Hj-po-cortico-adrenalism, 1940: July, 

Hjiroslyreniis of infants and ctul- 
drai, 1941: March, 504 
of nea’bom, 1941 : March, 491 
peptic ulcer and, 1942: May, 691 

1567 . . , 

Nov., 1/Sa 

Hv-poh’pemia, s>-stemic diseases with, 
'l940: July, 1253 


Hj-poovarianism, circulation and, 
1940: May, 919 

estrogenic hormone in, 1940: May, 
928 

HypoparathjToidism, 1940: July, 1019 
dihydrotachysterol in, 1940: Mav, 
833 

vitamin therapy, 1940: May, 767 
HjTophyseal stalk tumors, 1942: 

Nov., 1680, 1704, 1708 
Hypophysis, See Piluiiary gland. 
HyTJopituitarism, 1940: July, 962; 
1942: Nov., 1663, 16SS 
arthritis and, 1940: Nov., 1706 
psychic and personality’ change', 
1942: Nov., 1671 
I Hypoprothrombinemia, vitamin K in, 
1941: Sept, 1452 

Hypotension, postural, idiopathic, 
1940: July, 1104 
Hypothyroidism, 1942: Nov., 1711 
arthritis and, 1940: Nov., 1704 
in hy'pogonadism, 1942: Nov., 1873 
parado.vical, 1942: Nov., 1712 
Hysterectomy in menorrhagia and 
metrorrhagia, 1940: July, 1081 
Hysteria, 1940: Sept, 1494, 1493, 
1503, 1505; 1942: Sept, 1621 
conversion, military service and, 
1941: Nov., 1723, 1739 
Hysterosalpingography, 1940: Jan., 
ISO, 181 

IcTEBus. See also Jaundice. 
gravis neonatorum, 1941: March, 
492 

index, 1942: Sept., 1404 
Ileitis, terminal, 1942: May, 775 
Ileocecal tuberculosis, 1942: March, 
396, hlay, 819 

Ileum, diseases, pain in, 1941: Jan., 

19, 20 

Heus, paralytic, 1942: May, 781 
Iliotibial bands, contracted, 1940: 
July, 1199 

lU health in industry’, prevention, 
1942: July, 1143 
Impetigo, 1941: Jan., 189 
Bocliart's, 1942: Jan., 87 
bullosa, 1942: Jan., 86 
cdrdnata, 1942: Jan., 85, 86 
contagiosa, 1942: Jan., 84, 168 
treatment, 1942: Jan., 85 
Impotence, 1940: Jan., 84, July’, 1062 
Impror’ised dressings in military s’jr- 
geiy, 1941: Nov., 1761 
Incompetence proceedings, 1941: 
March, 321 
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Indigestion, acute, 1940: Sept, 14U 
intestinal, 1942: May, SOS 
Indoor environmental atmosphere in 
mdustr}’, 1942: July, 1179 
Induction Boards, Arm}’, 1941: Nov., 
1529 

Industrial dermatitis, 1942: Jan, 21 
in military forces, 1941: Nov., 
16S4 

hazards, 1941: March, 35S 
injunes, 1941: March, 365 
medical sendee, organization and 
management, 1942: July, 1005 
medicine, ss’mposium on, 1941: 

March, 303; 1942: Julv, 997 
poisom, 1941: March, 359 
ps>chiatiy, rvartime survev, 19^2: 
July, loss 

shin cleansers, 19^2: July 1195 
1203 

Industry’, application of ps>'chiatric 
prinaples to, 1942: July' 1101 
betneen-meal feedings in, 1942: 
July, 1075 

disahimg sickness in, factors con- 
rerned, 1942: July, 1110 
fatigue in, war production and, 
2942: Jul}, 1121 

health haarids in, methocis em- 
plored in appraikl and control, 
1942: July, 1161 

ill health due to e.xposure to harm- 
ful chenaicals, prevention, 1942- 
July, 1145 

indoor environmental atmosphere 
and its control, 1942: Julv, 1179 
nutrition in, 1042: July, 1067 
physical examinations in 194^- 
July, 1012, 1019 

pneumoconioses in, 294’- Julv 
1239 ■ 

protective ointments, cleansers, 
1942- July. 1195 

psjchiatnc bulk in, 194^- Tnlv 
109S " 


role oi ph}’$ician in, 294’.’ Tu1 
999 

sickness among workers, measun 
ment, 2942: July, noS 
tuberculosis as compensation prol 
lem m, 1942; July, 1053 

j y*' t 1 136 

workmen’s compemsation, 294, 

July, iq,>2i 

Inf^nru^ See Poliomiehlis 

Infanti-l.sni, J940: Julv, 962 

Pitmtat}’, 1942: Nov., 1555 


Infants, blood disorders in, 1941: 
May, 659 

digestive disorders, 1942: May, 72o 
emergencies of, 1942: March, 445 
feeding, 2942: Sept., 1435 _ 
respirator}’ tract diseases in, 1942: 
Jan , 2i7 

ckin diseases in, 1942: Jan., 

Infarct, mesenteric, 1942: March, 373 
myocardial, 1942: March, 320 
Infections, acute, chemotherapy, 1941: 
Noi’., 1799 

constitutional, with postural mal- 
adaptations, 1940: July, llOS 
fresh or stored blood in, 1940: 
May, 719 

Infectious diseases, acute, peripheral 
circulation in, 1940: Sept., 1387 
common, differential diagnoas, 
1940: Sept., 1523 

Inflammatory lesions, radiologic treat- 
ment, 2942: July, 953, 957, 962 
Influenza, chemotherapy, 2942; Sept., 
1211 

in militar}’ forces, 2942: Sept, 1463, 
Nov., 1595 

prevention and treatment, 2940: 
Jan , 185 

Influenzal meningitis, 1941; Sept., 
1307 

Infra-red irradiation in arthritis, 
1940: Nov., 1686 

Injection treatment of hemorrhoids, 
2942; May, 836 

of TOricose veins, 1940: May, 903 
Injuries, industrial, 2942: March, 
365 

unconsdousness in, care of patient, 
2942: March, 389 
war, minor, treatment, 2942: Nov 
1829 

Inoculation tuberculosis, 1942: Jan. 
77, 78 

insanity, medicolegal aspects 1941- 
March, 313 

Insomnia in heart disease, 1940: SenL 
1317 ’ 

Insulin, crystalline zinc, 2940; May 
652 ^ * 


0^5, 659, 660 

m alcoholism, 1940: May, 671 
m diabetes mellitus, J941: Sent- 
1213; 1942: Nov, 1793 
m^^betic acidosis, 1942: March, 

“dmf carbohv- 
nrate distnbution in control nf 
dubetes, 1940: May, M9 ’ 
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Insulin, protamine zinc, 7i>40: May, 
652; 1941: Sept., 1213; 1942: 
Nov., 1794 

reaction, 1941: Sept., 1224; 1942: 
Nov., 1794 

regular, 1940: May, 651 
shock treatment of psychoses, 1941: 
May, 736 

Insurance, compensation, 1942: July 
1043 

sickness, in industry, comparison of 
sickness rates, 1942: July, 1109 
Inten-ertebrai disk lesions, 1940: July, 
1201, Nov., 1762; 1941: Jan., 
61, 70; 1942: Sept., 1570 
contrast myelography in, 1941: 
July, 1076, 1090, 1098 
Intestinal auto-intoxication, 1942: 
May, 791 
fermentative dyspepsia, 1942: May, 
EOO 

indigestion, 1942: Maj*, 731, 805 
intoxication m'th dehydration in 
children, 1942: March, 454 
obstruction, 1942: March, 366, 
May, 779 

in Naval forces, 1941: Nov., 
1633 

roentgen diagnosis, 1941: July, 
1143 

pain, 1941: Jan., 19 
parasites, fever from, 1941: Jan., 
294 

spasm, 1942: May, 8S4 
tuberculosis, 1940: Jan., 233 ; 1942: 
'hlarch, 596 

Intestine as focus in arthritis, 1940: 
Nov., 1681 

Intracranial aneurysm, 1942: ISIarch, 
329 

hemorrhage, 1941: March, 395, 400 
of nevbom, 1941: March, 486 
infections in infants and children, 
1941: March, 494 
lesions, headaches caused by, 1940: 
March, 301, July, 1160 
traumatic, 1941 : ilarch, 393 
pain, mechanism of, 1940: Alarch, 

301 

\-ascular disease in children, 1941: 
March, 498 

Intra-oral carcinoma, roentgen treat- 
ment, 1941: July, 991 
Intrapartum hemorrh3ge,lP42 ; March, 

Intraperitoneal injury in Naval forces, 
1941: Nov., 1633 

Intrasellar tumors, 1940: July, 989 


Intravenous drip, arsenicals by, in 
syphilis, 1941: May, 780, 781 
Intussusception, 1942: March, 367 
Involutional melancholia, 1940: Sept., 
1494; 1941: May, 723; 1942: 
March, 409 

Iodine in hyperthyroidism, 1942: 
Nov., 1729, 1741 
in conjunction with irradiation, 
1942: Nov., 1765 
preoperative, 1940: July, 996, 
1002; 1941: Sept., 1348; 1942: 
Nov., 1741 

in nontoxic goiter, 1942: Nov., 1731 
Iodized oil for contrast myelography, 
1941: July, 1068 

Iontophoresis in arthritis, 1940: Nov., 
1691 

Irradiation. See also Roentgen and 
Radium. 

of autotransfused blood, 1940: May, 
723 

Irritable colon, 1940: Jan., 193, 200, 
March, 548; 1942: Jan., 227, 
May, 805 

heart in American Civil War troops, 
1941: NoVt 1617 
Ito-Reenstiema intradennal test for 
chanaoid, 1941: May, 835 

Jacksontax epilepsy, 1941: Sept., 
1332 

Jaundice, acholuric, famflia], 1940: 
Sept., 1452 

advantages in certain conditions, 
notably rheumatism, 1940: July, 
1209 

and liver dysfunction, 1942: May, 
841 

artiGa'aJ, in arthritis, 1940: Nov., 
1731 

as early finding in coronary occlu- 
sion, 1940: Jan., 263 
catarrhal, in military forces, 1941: 
Nov., 1867 

differential diagnosis by combined 
serum phosphatase determina- 
tion and cepbah'n flocculation 
test, 1941: May, 837 
hemolytic, congenital, 1942: Jan., 

220, Sept., 1453 

roentgen diagnosis, 1941: hlay, 

671 

in cardiovascular disease, 1940: 
IHarch, 387 

laboratory procedures employed m, 
1941: May, S37, 839 
of newborn, 1941: Jfarch, 492 
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Jaws, fractures, in war, 1941: JCov., 
1671 

Jejunal feeding in hemorrhagic pep- 
tic ulcer, 1942: Mav, 664 
Jejunum, pain ixavi,1941: Jan., 19 
Joint tissue, physiology, 1940: Kov., 
1621 

Joints, injuries, 1941: March, 3S5 
pain in, 1941: Jan., 63 
tuberculosis, 1942: March, 603 
Jur>’, doctor as witness before, 1941: 
March, 303, 434 


Kidney tumors, roentgen diagnoas, 
1940: March, 411 

Knee-rocking test, 1940: July, 1191 
Knott technic oi hemo-irradiation, 
1940: May, 726 

Koagamin in hemophilia, 1940: May, 
S02, 803 

Koplik’s spots, 1940: Sept., 1331 
Korsakoff's psychosis, 1941: May,_716 
Kraurosis vulvae, 1940: Jan., 143 
K-strophanthin, 1942: May, 940 


Kksotis in hiTrogonadism, 1942: 
Kov., ISSl 

Kaiyoliietic index, 1940: Jan., 276 
Kata-thermomeler, 1942: July, 11S2, 
1185 

Keloid, radium treatment, 1942: Jan., 
136 

roentgen treatment, 1941: Julj% 969 
Kemsy treatment of poliomyelitis, 
e\‘iuation, 1942: Sept, 1SS7 
Keratitis, 1942: May, 957 
interstitial, fever therapy, 1940: 
Sept, 1364 

Keratoconjunctivitis, phlyctenular, tu- 
berculin in, 1942: March, 393 
Kerato.'es, senile, multiple, 1940: 
Jan., 144 

radium treatment, 1942: Jan., 133 
Keratoas pilaris, vitamin A in, 1942: 
Jan., 32 

Ketocenic diet in epilepss', 1941: 
Sept, 1342 

Ketone addosis in nonrffabetic adults, 
1940: Kov., 1S13 
Kctons, 1942: March, 375 
17-Ket05teroid3, asavs, diacnostic 
values, 1942: Kov., 1952 
Kidney, calculi of, in gout 1940: 
Match, 458 

disease of, headache in, 1940: 
March, 363 

in aged, 1940: Jan., 161, 162 
pain in, 1941 : Jan., 24 
emergencies, 3942; ilarch, 343 
functional tests, 1940: Sept, 1470: 

2942; Sept, 1396 
injuries, 3943; March, 378 
malignant tumors, roentgen treat- 
ment, 1941: July, 1001 
pelvis, carcinoma of, 1940; March, 
415 

tubcrculoss, 3942; March, 603 

-“9retory urography in, 
3940: March, 411 


L-4EOS, hemorrhage at, 1942: hlarch, 
303 

prognosis, from roentgenologic pel- 
vimetry, 1941: July, 1035 
Laboratories, clinical, ration to the 
practicing physician, 1941: Maj', 
823 


Laboratory aids in gastro-intestinal 
disorders, 1942: Slay, S93 
to diagnosis and treatment, 1942 : 
Sept, 1391 

findings, importance in diagnosis, 
1940: Sept., 1403 

Labvrinth, war injuries, 1941; Nov., 
1654 

Lacerations of eye, 1941; Slarch, 372 
of scalp, 1941: March, 39S 
Lacrimatois, effects on eyes, 1941: 
Nov., 1642 

Lactation, titamins and, 1941: Slav, 
623 

Lactogenic hormone, 1942; Nov., 1664 
Laguere’s agn, 3940; Nov., 1739 
Lanatoside, 1942: Slay, 933 
Laryngitis, 1940: Sept, 132S 
acute, in infants and children, 394’ • 
Jan., 243 

catarrhal, 3942; Jan., 24S 
streptococcal, 1940: Sept, 1329 
subglottic, 1942: March, 449 
tuberculous, 1942: Slarch, 369, 399 
Laryngotracheobronchitis, acute, 1942: 

Jan., 246, March, 449 
T-uryiLx, cardnoma, roentcen treat- 
ment, 1941: Julv, 992" 
war injuries, 1941: Nov., 1674 
Lake’s agn, 1940: Julv, 1191. 
Kov., 1756 ’ 


r-aanmet and Newburgh test of renal 
function, 1942: Sept., 139S 
larurroce-Moon-Biedl s\’ndrome, 1940 • 
July, 964 ’ 


Lead absorption, 
July, 1261 


occupational, 1942: 


encephalopathy, 1S41: Slarch, 303 
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Lead ejposure, dangerous, recognition 
of, 1942: July, 1266 
safe, 1942: Juiy, 1275 
standards of measurement, 
1942: July, 1276 
line on gums, 1942: July, 1265 
poisoning, 1940: Jan., 247: 1942: 
July, 1261, 1267 

Lead W, clinical significance, 1940' 
May, 896 

Legal medicine, symposium on, 1941: 
March, 303 

^^ 3*6 

Leontiasis ossea, 1941: July, 1107 
Leukemia, acute, 1940: Sept., 1453 
anemia of, 1940: March, 453 
chronic lymphatic, 1940: Sept., 1451 
myelogenous, 1940: Sept., 1451 
cutis, 1942: Jan., 3, 6 
lymphatic, simulating tuberculosis, 
1941: Sept., 1270 

roentgen diagnosis, 1941: May, 669 
treatment, 1941: July, 987 
LeuJmplaiia, rzdiotberspy, 1942: Jaa., 

Leukoplakic \-ulvitis in aged, 1940: 
Jan., 68 

Leukorrhea, 1940: May, 911; 1942: 
Jaa., 202, 208 

Le^nilose tolerance test, 1942: Mav, 
903 ' j 

Leivisite injuries, 1941: Nov., 1675, 
1687 

Lichen scrofulosorum, 1942: Jan., 79 
simplex chronica, roentgen treat- 
ment, July, 967 

spinulosis, xutamin A in, 1942: 
Jan., 52 

urticatus, 1942: Jan., 163 
Widal, 1941: July, 967 
Ligaments of back, pain from, 1941: 
Jan., 73 

Ligamentum fiavum, hypertrophy of, 
1942: Sept., 1570 
contrast mvelography in, 1941: 
July, 1078, 1099 
injuries, 1940: Nov., 1762 
Lightning, injuries by, 1942: March, 

522 

Lip, impetigo, 1942: Jan., 85 
perleche, 1942: Jan., 172 
Lipase test of panaeatic function, 
1940: Jan., 222, July, 1137 
Lipiodol for contrast myelography, 
1941: July, 1068 

subarachnoid injection, deleterious 
effects, 1942: Jan., 2SS 


Lipoid metabolism, diseases, cutane- 
ous manifestations, 1940: 
July, 1249 

sternal aspiration in, 1941: 
May, 669 

proteinose (Urbach), 1940: July, 
1262 

Lipoma, 1940: July, 1254 
Lithiasis following sulfonamides, anu- 
ria due to, 1942: March, 352 
recumbent, anuria due to, 1942: 
March, 351 

Livedo reticularis, 1942: Sept., 1469 
Liver, amebic infection, 1940: Jan., 
210 

carcinoma, primar>', 1942: May, 
SSS 

damage, in e.vophthalmic goiter, 
1940: July, 1008 

diseases, laboratory aids, 1942: 
May, 899 

pain in, 1941: Jan., 23 
serum enzymes in, 1940: July, 
1148 

dysfunction, common cliaial vari- 
eties, 1942: May, 841 
e.vtract, in chronic ulcerative colitis, 
1940: May, 698 
in skin diseases, 1942: Jan., 57 
functional tests, 1942: May, 900. 
Sept., 1401 

practical application, 1941:Marcb, 

593 

in pathogenesis of arthritis, 1940: 
July, 1223 

injury, m'th jaundice, advantages 
in certain conditions, 1940: July, 
1209 

palpation of, 1940: Jan., 217 
preparations, 1942: Sept., 1365 
Lobar pneumonia. Sec Pneumonia. 

Local Boards, Selective Sendee, 1941: 
Nov., 1 51 1 

Lombard’s test for malingering in 
deafness, 1941: Nov., 1664 
Lorain-Lcvi infantilism, 1940: July, 

963 

LoUo sulfurata, 1942: Jan., 41 
Low frequency currents, use of, 1941 : 
May, 819 

Lumbar puncture, headache from, 
1940: JIarch, 307 
in cerebral edema, 1941: ifarch, 

399 

in poliomyelitis, 1941: May, 690 
^v-mpathetic procaine block in 
thrombophlebitis, 1942: Sept., 

14/6 
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Lasibosscrtal artbritis, 39^; July, 
n?i 

instabaitv, lovr back pain due to, 
JP-?3; 'Sept^ 1351 

spice, anatomic variations, IS-fZ: 
Sept-, 1552 

strain, 7P-20; Xov.. 1762 
Lunch room menus in industry, 3C-2; 
July, I05S, 30S0 

Lunj. abscess, diaccoris and treat- 
ment, J040: March, 462; 1S41: 
March, 543 

simulatinc tuberculosis, 3943 r 
Sept., 1237 

spontaneous, 3O40.‘ Sept., 1-156 
carcinoma, simulating tuberculoas, 
3943: Sept, 1237 

congestion, acute, 1042: March, 422 
diseases, in need, 394£>: Jan., 53 
roentgen diagnosis, medicolegal 
aspects, 3.043: March, 542 
edema, acute, 3942: March, 422 
o-a-gen therapy, JQ40: May, 624 
emp%sem3, in ag^, 3940: Jan., 33 
bemonhage from, 3942: March, 419 
infarction, 3940: Sept., 1433, 143? 

abdominal pain in. 3943: Jan., 29 
injuries, 1941; March, 373 
mom'iia infection, simulating tuber- 
culous, 1P41: Sept, 1263' 
mycosis, diagnosis of, 3940: March, 
463 

tuberculosis. See Tubcrc-jlosis, pnl- 
nor^ry, i 

tumors, diagnosis of, JP40; March. 
4bi 

Lupus erj-thematosus, 3942: Jarr., 29 
nicotinic add in, 3942: Jan., 36 
vulgaris, 3942: Jan . 73 
Lutciniring hormone, 3940: Julv, 939; 

3942: Xov.. 1665 
Lulcoma, 1944: N'ov., IS26 
Lymph glands, cervical, actinomyco- 
sis of, irradiation in, 1941: 
July, 953 

metastatic tumor, irradiation 
of, 3943: July, 995 
tuberculosis, 3942: March, 565, 
607 

Ljunphancioma, radium treatment, 
3943: July, 947 

LjTuphangitis, arteriosderotic, 39-S2.- 
Sept., 1460 

Lymphedema of face, radium treat- 
ment, 1941; July, 049 
Lymphoblastoma cuti.s 3942: Jan., 1 
roentgen treatment, 1941: July, 


t La-mphogranuloma venereum. 1940; 
May, 6S6 . 

arthritis of sulfonaiaides m, 3942; 
Sept, 1546 

Frei test, 3943: May. S36 
in nulitaiy fortes, 3943: Nov., 
1697 

suUanilamide in, 3943; March, 
462 

Lvmpbogranulomaloris cuds, 3942: 
■jan, 4, 10, II 

M.4cn-4s degeneration, central, senile, 
j 3940: Jan., 156 

j MaclVilliams reSex, 1940: July, 1105 
Masrmasil in peptic ulcer, 1942: May, 
634 

Magnesium, toric propertiK, 1942: 
July, 3291 

Malaria, pres-ention, in nulitaiy force,s, 
1941: Sept., 1472 

Malarial therapy in neurosyphHis, 
1940: Sept,, 3533 

Male climacteric, 1942: Nov., IS91 
hormone therapy, 1942; Nov., 1S6T, 
1S3S 

Malignance, anemia of, 1940: March, 
•433 

of carcinoma of female genitalia, 
3943: July. 912 

Malignant tumors, roentgen treatment, 
3943: July, 973, 979 
MaUngering, dealnms, tests for, 3943: 
Nov., 1662 

in U. S. Na\y and Marine Corps, 
3943: Nov., I64S 

neurotic aspects in militarv service, 
3943: Nov., 373S 

Mammotropic hormone, 1940: Julv, 
959 

Mandelic add in urinatv infections, 
3940: Sept, UTS; 1941: Sept., 1426 
Mandible, fracture, in war, 1941: 
Nov., 1672 

Manganese, toric properties, 1942- 
July. 1297 

Manic-depressive psv-chosis, 1940: 
Sept, 1494, 1499, 1301; 3943: 
May, 7l2; 1942: March, 40S 
military service and, 3 943 ; Nov., 
1722, 1736 

Mam'pulation in periarthritis of shoul- 
der, 1940: March, 32S 
^fapharsen in sv-phflis, l94J: May, 
<<*> tsi 

March foot, 3943; Nov., 1S36 
Marijuana addiction, psychosis due to 
3943: May, 722 
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Marine Corps, visual requirements, 
1941: Nov., 1639 

Marriage, preparation for, 1942: 
Sept., 1630 

Masculinizing tumors of ovary, 1942: 
Nov._, 1S28 

Masculinovoblastoma, 1942: Nov , 
1830 

Massage in arthritis, 1940: Nov., 
I6S9 

Mastitis, chronic cystic, estrogen ther- 
apy, 1940: July, 1073 
puerperal, roentgen treatment, 1941: 
May, Ml 

Mastoid process, foreign bodies in, 
1941: Kov., 1634 

Masilla, fracture, in war, 1941: Nov., 
1672 

Measles convalescent serum, in pro- 
phylaxis, 1941: Jan., 230 
in treatment, 1941: Jan., 232 
differential diagnosis, 1940: Sept., 
1330 

in military forces, 1941: Sept., 
1463, Nov., 1396 

Sfebaral in epilepsy, 1941: Sept., 1339 
Mecbolyl as therapeutic agent, 1940: 
May, SI9 

in cardiac anhythmias, 1940: May, 
383 

Medical Advisory Boards, Selective 
Service, 1941: Nov., 1311, 1313 
Medical Department, Army, person- 
nel requirements, 1941: Nov., 1331 
Medical organization in permanent 
Army camps and in the field, 1941: 
Nov., 1327 

Medical Reserve Corps, requirements, 
1941: Nov., 1520 

Medical service, industrial, organiza- 
tion and management, 1942: July, 
1003 

Medicolegal aspects, sjunposium on, 
1941: March, 303 

Melancholia, involutional, 1940: Sept., 
1494; 1941: May, 723; 1942: 

March, 409 

Melanoma in aged, 1940: Jan., 142 
malignant, roentgen treatment, 
1941: July, 1007 

of retina, treatment, 1941: July, 

995 

Melena in infants and children, 1942: 
hfay, 733 

Membranes, rupture, in placenta prae- 
via, 1941: May, 631 
Meniere's disease, 1940: March, 533, 

337, May, S30 


Meningeal disease, headache in, 1940: 
March, 503 

tuberculosis, 1942: March, 36S, 
608 

tumors, headache in, 1940: March, 
304 

Meningioma, 1940: Sept., 147S 
cranial changes in, 1941: July, 111 
of spinal cord, 1941: July, 1072, 
1082 

Meningitis, bacterial, diagnosis and 
treatment, 1941: Sept., 12S7 
hemolytic streptococcus, 1P4J; Sept., 
1299 

influenzal, 1941: Sept., 1307 
sulfonamides in, 1942: Sept., 
1386 

meningococcal, 1941: March, 4S9, 
494, Sept., 1293 

in military forces, 1941: Sept., 
1467, Nov., 1604 
sulfonamides in, 1942: Sept., 1384 
pneumococcal, 1941: March, 493, 
Sept., 1301 

sulfonamides in, 1940: Nov., 
1789; 1941: March, 469; 1942: 
Sept., 1383 

staphylococcal, 1941: Sept., 1312 
sulfonamides in, 1942: Sept., 1382 
streptococcal, 1941: March, 496 
sulfonamides in, 1941: March, 
457; 1942: Sept., 1378 
syphilitic, acute, headache in, 1940: 
March, 353 

tuberculous, 1941: March, 496 
Meningocele, roentgen diagnosis, 1941 : 
July, 1107 

Meningococcal infections, fever ther- 
apy, 1940: Sept., 1365 
sulfonamides in, 1941: March, 
439; 1942: Sept., 1384, 1543 
Meningo-encephalitidcs, 1941: March, 

497 

Meningovascular neurosiphilis, 1940: 
Jan., 86 

Menopause, 1940: Jan., 86 
arthritis of, 1940: Nov., 1697 
artifidal, creation by x-rays, 1941: 
July, 972 

cardiovascular manifestations, 1940: 
May, 919 

diethylstilbcstrol in, 1940: July, 

1073 

electrocardiographic findings, 1940: 
May, 921 

estrogen therapy, 1941: May, 610 
ulcer syndrome, 1942: Jfay, 690 
Menorrhagia, 1940: July, 1059 
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■sro: 

Jdy, 951 *_ . ! 

01 — icdiiini tiwS trrfTi ^ 

19-1: Jdy, 951 

tiv-roid therapy, 19-il: May. e09 
Mea^ disease- 1S41: May, 703 _ 

^redicolfcal aspects, Marca, 

313 ' , . 

ciaaiers, electroencsphalocraphy a, 
Ifsj.- Seat., 1-^5 

foSordap iajaiy, ISil: March, 
3Z3 

c acdesceats- 19-1: Marti. Sl3 
in indastrral rrcrkers, 19-2: TcJy, 
1CS5 

hvaiene, prorram of, 19-2: Sept-, 

' ieri 

svar atones, and oraanic disease, 

■ Ifej; May, 7^2 

Menas, cafeteria, in indnstiy, 1942: 
Jdy, lOtS, 1C30 

Merrrar. ia irapedts) contadosa, 
nh: Jan- 170 
pcisanina, if-l: Jam, 255 
saicce trora. 2f-l: March, eoy 
treatraent- 19il: Mari, 

Meri'chn:. 19^2: May, SSI 
Mcsentenc im'arct. 1942 ; March. 373 
ironies and erahaiisa, 1922: 
Mari, 33^, 2vlay, TSl 

25 

Mess, pabierns of, in .^rnav, 1921: 
Xov- 165? 

Metabc'isrn. basal, ia caieia cer- 
vesa. 1921: May. 769 
in hypaivroicisnr, 1922: Xov_ 
1713. 1720 

Meta! contpaands. toifc nropertres, 
1922: July. 12S2 

Jletals, less familiar, toair preaertis. 

Jt-T; Juir, 1351 

Metapaj-sen! ndasis, 1921; July, lOyt 
Metatarsal banes, short, 1921: Jun- 
ior 

Mctntnrsalma in soldiers, 1921: Xov- 
1S30 

Metatarscphalanaea! arthritis tcer - 

Jan_ 1C3 

Msthcnamiae in urinarv tract inrec- 
ticas, i;2!: Sept, ie;,i 
Meiyi testortcrene 192t ■ J-.- jeo 

^-ViTTr’ f F-=3-i=ses. 
May, .35; :i22: Mari, 


tic ufeer, 1922: May, 651 _ 
Mfcrocephaly, 1941: Mari, alO 
Mferodosase of bacterial ptpdccls in 
arthritis, 1920: Xov„ 1653 
Middle ear innanisnation. See 0.'2£s 
r:(ch^ 

Minraine, 1920: March, 2S5, July, 
1165, 1171; 1941: Jan,, 9, 12, 
Mari, 339. Sept- 1317. 1320 
Idfkidicr's disease, 1941: Jdy, 9?5 
MSiarc tnberadosis, 1942: Mari, 
'55s, 602, 627 

in infants, 1922: Mari, 5S2 
Mffilarv meciie, orerentive aspects, 
1921: Sept., 1459 
symposfnm on. 192I: Xof- 15CS 
Mitral stenosis sinaalating tubercclo- 
sis, 1921: Sept, 1265 
McbHitation preptan, general tea- 
tcies, 1921: Xov- 1527 
Moccasin venom in atypical uterine 
Weeding. 192o: July, 1D50 
Monilia infection of lung simulating 
tuberculcss, 192i: Sept, 1265 
Moniliasis, 1942: Jan., 160, 167 
McnHiatin, 1922: Jan- 151 
Monenndeoss, rubaotte, fever in, 
1921 : Jan- 254 

Morphine addiction, usvioss due to, 
1921: May, 719* 

enea cn diuresis, 1920: May, S72 
Morton's toe in soldiers, lir.-'Xov- 
1S50 

Mothers Milk Directories, 1921: 
Sept- 1435 

Muir, gastric, in peptic ulcer, 1941: 
Sept- 1374 

in peptic ulcer, 1922: May, 653 
Mucocele oi sinus, cranial chan^ 
in, 1921: July. lil2 
Mucous colitis. 1922: Mav. sot 
patches, 1922: Jun- 65 ' ' 

Multiple sderods, 1920: Sept, 1563 
ilumps, ccnvalscsnt senna' in, 2f4i.- 


^’'May,'' 65 l “ " 


1921: 


cinerendnl diagnosis, 1920 ; Sept- 
153 S ^ 

1‘otces, 1922 : Xov- 

Mnsde, diseases of, tmatinent. recenf 
aavances, 1920 ,- Mav, 759 
^ pain in. jf-X: ej 

-•Icscu.m- C3-st'op'ny, 1920 : 2,Xsv. 772 
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Myasthenia gratis, 1940: May, 770 
with postural maladaptation, 
1940: July, nil 

Mycosis fungoides, 1942: Jan., 3, 7 
roentgen treatment, 1941: July. 
969 

pulmonary, 1940: March, 463 
Mycotic aneurysm, 1940: Sept, 13S2 
dermatitis, 1941: Jan., Igs 
%'aginitis, 1942: Jan., 203, 207, 209 
Myelograph 3 ', contrast, 1941: Juls-, 
1067, 10S9, 1091 

Myeloma, roentgen diagnosis, 1941: 
July, 1047 

Myelomatosis, 1940: March, 369, 
372 


anemia of, 1940: March, 453 
Myelosis, chrom'c nonleukemic, 1940: 
May, 841 

Myocardial disease, chest lead in, 
1940: aiay, S96 

fibrosis, interstitial, 1941: May. 
793 

Myocardial infarction, 1941: Sept., 
1190; 1942: March, 320 
cardiac rupture from, 1940: Sept., 
1373 

Myocardium, ss-philis, 1941: May, 
192 

Myopia, 1942: Sept., 1603 
Myositis, medical diathermy in, 1940: 
March, 546 

Myotonia congenita, quinine in, 1940: 
May, 773 

JI^Tingotomv, 1941: May, 695 
Mj-xedema, 1940: July, 1012; 1942: 
Nov., 1711 

following thiToidectomy, 1941: 
Sept., 1356 

heart, 1940: Sept, 1362 


Naic polish dermatitis, 1942: Jan., 16 

Nails, ringworm, 1942: Jan., 160 

Narcotic addiction, psj’choses due to, 
1941: May, 729 . 

Narcotics, effect on dmresrs, 1940. 
May, S7I 

Nasal allergi-, 1942: March, 434 
drops, administration to children, 

1942: Jan., 239-241 
neuralgias, 1940: March, 316 
origin of headache, 1940: Jfarch, 
o'll _ 

•sprays in sinusitis, 1942: Sept., 
1519, 1520 

Nasociliary neuralgia, 1940: March, 
317 


Nasopharynx, chemicals to, for pre- 
vention of poliomyeUtis, 1941: 
May, 687 

Nausea in cardioracular disease, 
J940: March, 384, Sept., 1318 
Naval medicine, comparison with 
dsTh'an practice, 1941: Nov., 1627 
Na\y, cardiovascular disease in, 1941: 
Nov., 1622 

commum'cable diseases in, 1941: 
Nov., 1SS9 

examination for special branches, 
1941: Nov., ISIS 
medical abdominal emergendes in, 
1941: Nov., 1627 
skin diseases in, 1941: Nov., 1677 
^•philis in, 1941: Nov., 1691 
tuberculosis in, 1941: Nov., 1553 
visual requirements, 1941: Nov., 
1639 

Nearsightedness, headache in, 1940: 

March, 336 
Neck, Ijmph nodes, actinomi'cosis of, 
irradiation in, 1941: July, 955 
metastatic tumor, irradiation of, 
1941: July, 995 

Necrobiosis lipoidica diabeticorum, 
1940: July, 1262 

Neoarsphenamine in bacterial endo- 
carditis, 1941: Sept., 1184 
in pulmonaiy abscess, 1941: hlarch, 
550 

in sj-philis, by intravenous drip, 
1941: May, 7 SO 

in urinao' tract infections, 1941: 
Sept., 1431 

Neoprontosa. 1941: March, 471 
in chronic ulcerative colitis, 1940: 
May, 700 

Nephrectorav in hj-pertension, 1942: 
Sept, 1433 

Nephritis, acute, convulrions in, 1941 : 
March, S02 

chronic, anemia of, 1940: Jfarcb, 

454 

hemorrhagic, headache in, 1940: 
March, 365 

medical diathermy in, 1940: 
JIarch, $4S 

in gout, 1940: March, 438 
treatment, 1941: Jan., 169, Sept., 
1399 

Nephrosis, 2P4/.' Jan , 173 

treatment, mi: Sept., 1399, 1411 
Ners-e block for intractable pam, 
2940.- May, 617 . . 

impulses, chemical transmission, 
1940: July, 1103 
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1973 


Kstvots EESteri, ceatrsi, depresante. 

poisoniii" bj”) 1942^ ^Isrcbj 
^65 

irritants, porsoaina by, 

March. -tc5 

lerions of, encocriae Eyadromes 
dae to, IC-t3; Xov„ 1S9T 
diseases of, dinereatial diacaoss 
cad treatraent, jf-9: Seat-, 
1^77 

fever therapy in. IP— 9; SepL, 
1555 

temors. roeatnen treatment, IP-Ir 
Tdy, 9?5 

vcmilina. IP-2; May, SS2 

Nerves, lesions, pain trom, 19-1: \ 
Jan- 55 

Neural arches, rveak. 19’2: Sept.. 
15^1. 1555 

Neumlria. headache from. 1921: Jan,. 

i 

medical diathermy in. 1921: March, 

5“i 

rtasal. 192i: March. 516 
Neumshenia. 1920: Seat- 1-&P 
mPitarv service and. 1921: Nov^ 
ITM', 1720 

Neuriris. avitaaainolic. JP2T; Jan., 5S 
fever therapy in. 1920: Sept- 1562 
irons iccal iniectioa. lP2r ; jan- 59 
medical (hathermy in. 1920: March, 


Xenrosis, gastro-intestinal, in ro il itar y 
fores, 1941: Nov., 1S71 
organic,' JP20: Sept., 1291 ^ ^ 

post-traumatic, 1941: Marcn, 32o 
prevention, srole of psyciuatry, 19t2: 
Sept, 1619 

p5v(iose5 and, dinerential oiagno- 
ks, 1940: Sept, US9 
Neirrosvphiiis, asvmptomatic, 1920: 
March, 552 

fever theranv, 1920: Sept, 1357, 
1550. 1561,' 1562 

TnPitar v service and, 1921: Nov, 
1725* 1751 

1 Neisrotic escoriations, lp22: Jan, 119 
headache, 1921: Jan, 10, 13 
sjmdromes, 1920: Sep^ 1491 
Neiriropenia in arthritis, treatment, 
1920: Nov, 1642 

Nevovantho-endothelioTCa, 1940: Julv, 
1356 

Nevus, conaeisital. radimn treataeist, 
1921: j'uly,926 

I pigmented, in aged, 1942: Jan., 121 
vasculosas. radium treatment, 192’: 
Jan, 132 

Nerrhom, convulsions of, 1941: 
March, 2S5 

hemorrhagic disease oi, IP40; Sept, 
1457 

vitamin K in, 1921: Mav, 619, 
651, Sept, 1252 


Eultip’e. See PcJynfurt.'it. 
postherpetic. 1921: Jan, 57 
Neurohlastoma oi adrenal medtsHa. 
JP22: Nov- 1SC5 

oi shun, metastatic. 1921 : July. 1111 
Neurcdrcislatory asthenia in military 
forces. 1921: Nov, 1747 
Neurodmmite, roentaea treatment, 
192!: July, C57 

Neuronhrema oi spimil cord, 1921: 
July, 10S3, 1054 

peripheral, pain from, IP2I; Jan, ! 
5? : 

Neurcissychhtric aspects of military 
medlcne. 1921: Nov, 1717 
tmeratacis in mililary forces, 1921 : 
Nov, 1755 

Neurorecuireace in syphilis, headache 
in, 1920: March, 355 
Neuroris, character, }C20: Sept, 1295, 
150S 

ccmpuldon. 192'.: Sept- 1495, 1505 
diaaroetic errors. 1920: Sept, 1513 
marrirmtion oi patl—t, 1940: Sept, 
1510 

ga-riro-tatcstiaal, 192’: May, 577 


vitairun requirements, 1921: Mav, 
625 

Nia rinami de, dosases, 192’: Sept, 
_i:-6S 

Niche oi peptic ulcer, 1921; jniv. 
Ills 

Nicotinic acid as hipnotic and sed- 
atii-e, 1940: Slay, 603 
deficiency, 1940: May. 755 
in arthritis, 1920: Nov, 1657 
in Menime's syndrome, 1920: 

March, 555, 557 
in shin disease, 192’: J an , 35 
hboratorv- tests, 192’: Sept, 1354 
thrapeutic uses, 1940: May, 733, 
741 

Niemarm-Kck’s disease, 1920: Julv, 
1Z53 

Night hlindness in mililarv forces. 

1941: Nov, 1629 ' ^ 

NTholshy sign, 192’: Jaa_ 35 

nitrites in h>-pertension, 
j(2’: Sept, 1230 

Nitrc^m absorption under hiah pres- 
sums, ecects, 192’: juiv^ :21c 
booies in blood, 192’; m'-v 504 
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Mtrogen treatment of psychoses, 
May, 73S 

Nitroprueside test for add in urine, 
Sept, 1343 

Nitrous oxide-oxj-gen anesthesia, 1P41: 
March, 587 

Nose, tumors in, headache due to, 
1P40: March, 315 
war injuries, 1P41: Nov., 1665 
Nosebleed, 1P42: Jan., 243, March, 
453 

Novocain in low back pain, 1940: 
Nov., 1756, 1765 

Nutrition, factors, as hiTmotics and 
sedatives, 1940: May, 603 
fatigue and, 1942: July, 1138 
in industry, 1942: July, 1067 
ill health and, 1942: July, 1154 
military medicine and, 1941: Nov, 
1699 

new yardstick for, 1942: Julv, 
1077 

Nutritive enema in hemorrhagic peptic 
ulcer, 1942: May, 662 


Ober’s disease, 1940: July, 1199 
test, 1940: July, 1199, Nov., 1756 
Obesity and diabetes, 1941: Sept., 
1213 

cerebral, 1942: Nov., 1676 
in gout 4940: Mardi, 432 
of central nervous origin, 1942: 
Nov., 1909 

Obsessive-compulsive states, military 
service and, 1941: Nov., 1739 
Obstetric emergendes associated with 
hemorrhage, 1942: March, 493 
Occupational dermatitis, 1941: Jan., 
183 

diseases, 1942: July, 1239 
compensation for, 1942: July, 
1036, 1038 

control and prevention, programs 
for, 1942: July, 1047 
medical aspects, 1941 : hlarch, 357 
medicolegi aspects, 1941 : ^larch, 

health clinics, 1942: July, 1046 
Ocular. See Eye. 

Office' procedures, gynecologic, 1942: 

Jan., 193 _ .... 

Ointments, protective, m industry, 
1942: July, 1195 
list of, giving composition, 
1942: July, 1199 
vehicles of, 1942: Jan., lOS 
Old people. See Aged. 


Oliguria in nephritis, 1941: Sept, 
1403 

Onychomycosis, 1942: Jan., 160 
Opadties, lenticular, in aged, 1940: 

Jan., 130 
Ophthalmia neonatorum, prevention, 
antenatal vaginal antisepsis in, 
1940: Nov., 1857 
sjTnpathetic, in war, Nov., 1647 
Ophthalmologj', mili tary, 1941: Nov., 
1637 

recent advances, 1942: May, 953 
vitamin A in, 1942: May, 965 
Ophthalmopathy, h>'perth)TOidism 
comph'cated by, 1942: Nov., 1729 
Opiate and cocaine addiction, com- 
bined, 1941: May, 721 
Opiates in cancer, 1941: Jan., 118 
Optic atrophy in ‘pituitary adenoma, 
1942: Nov., 1684, 1700 
Orbit, foreicn bodies in, 1941: Nov., 
1646 

tumors, treatment, 1941: Jul.v, 995 
Orr’s treatment of wounds, 1941: 

March, 383, Sept., 1475, Nov., 1837 
Orthopnea in heart disease, 1940: 
Sept., 1312 

Oslo cold diet in industry, results in 
England, 1942: July, 1070 
Ostdtis, carcinomatous, differentiated 
from osteitis deformans, 1941: 
July, 1063 

chronic sclerosing, 1941: July, 1062 
drcumscripta, 1941: July, 1114 
deformans of skull, 1941: July, 
1114 

Osteochondroma, 1941: July, 1054 
Osteodjstrophia fibrosa cystica, roent- 
gen diagnosis, 1941: July, 1058 
Osteogem'c tumors of bone, roentgen 
diacnosis, 1941: July, 1043, 1052, 
1060 

Osteoma, 1941: July, 1054, 1055 
of skull, roentgen diagnosis, 1941: 
July, 1109 

Osteomy^tis, nonsuppurating, of 
Garre, 1941: July, 1063 
of skull, roentgen diagnosis, 1941 . 
July, 1112 

sulfonamides in, 1942: Sept., 1381 
Osteoporosis, senile, 1940: July, 1200 
Osteosclerotic anemia, 7P-9.' Jfay, 841 
Otitis media, 1941: May, 693 

chemotherapy, 1941: hfay, 697; 
1942: Sept., 1379, ISIS, 1528 
Ouabain, 1942: Ma}’, 940 
Ovarv’, adenoma, adrenal, 1940: Nov , 
18.50 
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1300 
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bens, j --' 3. See sBo EczS~ 
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of csrvix, Jdy, SSS 
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iSny, 555 
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Jsn, 63 
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Nitrogen treatment of psychoses, 
May, 738 

Mfroprusside test for add in urine, 
^ mi: Sept., 1343 

Nitrous oside-oxj’gen anesthesia, mi: 
March, 587 

Nose, tumors in, headache due to, 
IPW: March, 315 
rvar injuries, 1P41: Nov., 1665 
Nosebleed, 1P42: Jan., 243, March, 
4S3 

Novocain in low back pain, ]P4l>: 
Nov., 1756, 1763 

Nutrition, factors, as hypnotics and 
sedatives, mO: May, 603 
fatigue and, JP42: July, 1138 
in industry, 1P42: July, 1067 
ill health and, m2: July, 1134 
mih'tary medicine and, mi: Nov., 

■ 1699 

new yardstick for, 1P42: July, 
mil 

Nutritive enema in hemorrhagic peptic 
ulcer, m2: May, 662 


Obib’s disease, 1P40: July, 1199 
test, mO: July, 1199, Nov., 1136 
Obesity and diabetes, 1P41: Sept., 
1213 

cerebral, 1942: Nov., 1676 
in gout, 1P40: March, 432 
of central nerr’ous origin, 1942: 
Nov., 1909 
Obsessive-compulsive states, militarj- 
service and, 1941: Nov., 1739 
Obstetric emergencies associated with 
hemorrhage, 1942: March, 493 
Occupational dermatitis, 1941: Jan., 
183 

diseases, 1P42: July, 1239 
compensation for, 1942: Juii', 
1036, 1038 
control and prevention, programs 
for, 1942: July, 1047 
medical aspects, 1941: hfarch, 357 
medicolegal aspects, 1941: March, 
347 

health dinics, 1942: July, 1046 
Ocular. See Eye. , 

Office' procedures, gynecologic, 1942: 

Jan., 195 . . , 

Ointments, protective, m mdustry, 
1942: July, 1195 
list of, giving composition. 
1942: July, 1199 
vehicles of, 1942: Jan., lOS 
Old people- See Aged. 


Oliguria in nephritis, 1941: Sept, 
1405 

Onychomycosis, 1942; Jan., 160 
Opadties, lenticular, in aged, 1940; 
Jan., 130 

Ophthalmia neonatorum, prevention, 
antenatal vaginal antisepsis in, 
1940: Nov., 1857 
sympathetic, in war, Nov., 1647 
Ophthalmolog}’, militar>-, 1941: Nov., 
1637 

recent advances, 1942: May, 953 
vitamin A in, 1942: May, 965 
Ophthalmopathy, h>perthyroidis!n 
complicated by, 1942: Nov., 1729 
Opiate and cocaine addiction, com- 
bined, 1941: May, 121 
Opiates in cancer, 1941: Jan., US 
Optic atrophy in ’pituitar>' adenoma, 
1942: Nov., 16S4, 1100 
Orbit, foreign bodies in, 1941: Nov., 
2646 

tumors, treatment, 1941: July, 995 
Orr’s treatment of wounds, 1941: 

March, 383, Sept., 1475, Nov., 1837 
Orthopnea in heart disease, 1940: 

Sept., 1312 
Oslo cold diet in industry, results in 
England, 1942: July, 1070 
Osteitis, carcinomatous, differentiated 
from osteitis deiormans, 1941: 
July, 1063 

chronic sclerosing, 1941: July, I05Z 
drcumscripta, 1941: July, II 14 
deformans of skull, 1941: July, 
1114 

Osteochondroma, 1941: July, 1054 
Osteodystrophia ffbrosa cystica, roent- 
gen diagnosis, 1941: July, 1058 
Osteogenic tumors of bone, roentgen 
diagnosis, 1941; July, 1043, 1032, 
1060 

Osteoma, 1941 : July, 1034, 1055 
of skull, roentgen diagnosis, 1941 : 
July, 1209 

Osteomyelitis, nonsuppurafing, of 
Garre, 1941: July, 1063 
of skull, roentgen diagnosis, 194/ : 
July, 1112 

sulfonamides in, 1942: Sept., 13S1 
Osteoporosis, senile, 1940: July, 1200 
Osteosclerotic anemia, 1940: Maj', 841 
Otitis media, 1941: May, 693 

chemotherapy, 1941: May, 697; 
1942: Sept., 1379, ISIS, 1528 
Ouabain, 1942: May, 940 
Oi’ary, adenoma, adrenal, 1940: Nov., 

mo 
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Peiohsral vascnbr cifacses, lC—3: 
Mcv, S19; lP-^2: Sent., 

UST 

in polvcvthemia, lf-3: Mani, 

iS5 

Pcrirtcltic unrest, 1S~2: Mav, 
Peritoneal cavitv, acute hentorrliasE 
into. Mnv, 7S2 

Pe-ntcneum, tubertuloss, iP-t’.- March. 
611 

Pentotutis. pneumococca]. snlionam- 
ides in. jprr.- Sspl_ 13Si 
tuberculous, roentgen treatment, 
jP-Jr July, 95^ 

Peri.onsillar abscess, jp— Pr Sept« 152^ 
Per.vuscular drainace in poBotnvelitis, 
7P-T; Mav. tSQ ^ 

Per'ecae, JC-'r.- j-, 

Pracous anemia, IPAt.- March, ^32. 

Scpt„ 1UU7^ liig 1^50; 2C^2: S^pt,^ 

lesa 

Pe-mio, 2.c-'3- Sept_ U5S 
Personality, psj-chopathic, 292^: S»pt„ 
1475, 15C9: Mav. ryt 

rrorlers. 19 f2: July. l6?S 
?s*iOsse3 of izdiutiiil C2£dic2l htt- 
• D 7’4l.v. ICC6 

^ eo-jzh. 

^^‘^^^^temorrhages. 1921: Mardi, 

Pe'it ma} attchs. 2921: Scpu 1332 

radium treatment, 
jCrj; 052 ^ 

Pnenoharbitij in epilepsy, jp'/.. 

Sept,. 133S 

in septic ulcer, ipri; 135; 

^ eruption due to. 

i>-n 1-3 

Paenolsuifcnphthaiein test ot renal 
luartton. 2923: Sept_ 1471; 1922: 
Seut^ 14CQ 

Pherchromocr.oma o: adrenal med- 
u,.a. ;'.42: Xov., 13C5 
Mebothmmbosis. 2922: Sept.. 1475 
dolens, 2922: Sept, 

Pao^hatnse. se-mm, in dinerential di- 

3Jay, 

JP-7: Nov^ 

irom. ic—; Marth.'ilO 
nLemj-. jc-; 
ci::ni:n2l:cn> ' 

J'-Jv. lOK, 1^15 


Physcal states, psycioss and, 2922: 
May. 705 

theiaov, in durunic arthritis, 2943: 
Xov, 16SS 

in general practice, 1921: March, 

479 

in lotvET back lesions, 2923: Xov, 
1764 

in poliomyelitis, 2922: Sept., 1590 
recent advances, 2922: May, S15 
Physician in Sdective Service and 
Army, recnirements, duties, op- 
portunities. 2921: Xov„ 1511 
role of, in industry, 1922: July. 999 
Phystolodcal treatment of psvehoses, 
iP-'Jr May. 735 

Phvsosticmine in mvasthenia cravis, 
2923: May, 770 ' 

Phvtobezoar. roentsen diasmosis, 
1922: July, 1130 
Pick's disease, 1923: Jan, 102 
Pigmentation in .Addison's disease, 
IP40r July, 1C43 

Pilots, factor of fatiuue in, 2922: 
July, 1322 

election of, 2922: July, 1325. 1326 
Pitchblende, 29 21: July,’ STS 
Pitodn. 2922: Xov, 1660 
Pitr^m, clinical uses, 2922: 165S, 
1660 

Pitcitary adenoma. 2923; julv, 951, 
962, 957. 9Sl; 2922: Xov; 1679, 
169S, 1705 

basophilism, 2923: Jijv, 972; jprr- 
Xov,, 1692 


— LU\iVlG in 

^ hypoprzcls=a, ic^2: Xov., 1SS2 
t-ttor in pathogenesis of pentic ul- 
cer, 1922: Mav, 6S6 
gland. 2923: ju}y^ 953 
anterior lobe hormones, jcrr- 
2922: Xov., 1651 
diseases of, 292O: Jo]r, 0=5. 
Xov., 1657 ■ ■ ’ 

in aged, 2923: Tan.. S3 
posterior lobe. 2922: Xov 1337 
irrudiadon, in b^-iertbv- 
rotdism. 2922: Xov, 1764 ' 

^“70°“’”^^"' 1S^3, 

‘'iS'iif ■■ "«■ 

bormouets f-';.- May, 612 
Clinical uses. 19 •'s. 
i^fantilCT. 1922: 165S^'' 

te,-ato=a, jP-'t, jj. 
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Parah-sis agitans, quinine in, 1S40: 
May, 773 

familial periodic, 1B40: Maj% 774 
m_ poliomyelitis, 1941: May, 683 
infantile. See PoUomyeUtis. 
Paranasal sinuses. See Sinnses. 
Paranoia, 1940: Sept., 1494 
alcoholic, 1941: May, 7i3, 7l7 
Paranoid schiaophrenia, 1941: May, 
711, 712 

Parasitic skin diseases in military 
forces, 1941: Kov., 16S3 
Parathj'roid insuffidenn’, 1940: July. 
1019, 1022 

neurogem'c factor, 1942:'Sov., 1899 
overfunction, 1940: July, 1027 
tetan.v, 1940: March, 443, 446, May, 
S33, July, 1022, 1024 
Paratyphoid fever, prevention, in mili- 
tary forces, 1941: Sept., 1468 
Paresis, general, 1941: May, 729 
Juvem'Ie, 1940: Sept., 1363 
Paresthesia of stomach and borvek, 
1942: May, SS6 

Parietal bones, ^-mmetrical thinness, 
1941: July, 1107 

foramina, congenital, 1941: July, 
HOT 

Parkinsonism, 1940: Sept., 1483 
Parotitis, acute postoperative, radium 
treatment, 1941: July, 934 
Parosi-smal tachycardia, 1942: March,- 
321 

Parsons-jMcConneH effective tempera- I 
ture chart, 1942: July, 1187 I 

Patch test in industrial dermatitis, 
1942: Jan., 23 

Patency of reproductive tract, Rubin’s 
test, 1940: Jan., 150 
Pediculosis in ronitarj' forces, 1941: 
iCov., 1685 

Pellagra, m'eotinic add in, 1942: Jan., 

56 


Pelvis, female, architectural tvpes, 
1941: July, 1029 
pain arising from, 1941: Jan., 3S 
Pemphigoid, 1942: Jan., 86 
Pemphigus neonatorum, I9i2: Jan., 86 
vulgaris, vitamin ID in, 1942: Jan., 
63 

Penis, fibrous plaques, radium treat- 
ment, 1941: July, 932 
Pentothal anesthesia, 1941: Jfarch, 
388 

Peptic ulcer, 1941: Sept., 1363; 1942: 
May, 643 

choice of treatment, 1942: Jfav, 
669 

constitutional diathesis, 1942: 
May, 684 

crisis tj-pe, 1940: July, 1127 
gastroscopy in, 1942: March, 703, 
706 

hemorrhage in, 1940: Sept., 1348; 

1942: May, 638, 674 
in aged, 1940: Jan., 13 
in mnitary forces, 1941: Kov., 
1861 

management, 1942: May, 645 
neurohormonal reIationship5,2P42; 

May, 685 

of esophagus, 1940; March, 363 
pain in, 1941: Jan., 17 
pathogenesis, endocrine factors, 
1942: May, 6S3 

perforated, 1942: March, 363, 
May, 6*4, 776 

in Naval forces, 1941: Kov., 
1633 

physiologic balance in, 1942: 
May, 677 

roentgen diagnosis, 1941: July, 
1317 

serum enzj-mes in, 1940: July, 
1146 

surgical indications, 1942: Dfay, 


Pelvic e.raminafion in gynecology, 
technic, 1940: Jan., 166 
heating, in menstrual disorders, 
1940: July, 1079 

infection in -women, arthritis and, 
1940: Nov.. 16S0 

inflammatory disease, 1941: Jan., 
37, 38 

medical diathermy in, 1940: 
March, 349 

tilt, back pain due to, 1942: Sept., 
1370 

tumors, 1941 : Jan., 45 
Pelnmetrr, roentgenologic, 1941: 
July, 1019 


669 

■with cardiovascular complicarions, 
differenrial diagnosis, 1940: 
Sept., 1411 

uith stenosis, 1942: May. 637 
Periarteritis nodosa, .abdomma! pair) 
in, 2941.- Jan , 27 

Periarthritis of shoulder, 1940: March, 


Pericardial tap, death following, 1940: 
Sept., 1383 

Pericarditis, chronic constrictive, 19-'0: 
Sept., 1357 

rheumatic, acute, 1942: Sept-, I- IS 
suppurath-e, 1940: Sept., 13:9 



hj *Tj 
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cnin;.^ a twlior^valitis, 

p cS? 

M:ira, -i.". 
---3; 2-'--- Sept- 

Pjrr;c>. JC-'T: Sip;_ 1x55 
Pe:5rzxI;;T. pjvcicpxUiic. ■.C-x_'i.- 'Un* 

* '' 7*' 

’TcrSifr-f. 77-'’: J.^h-. i6?5 " 

- c; 5=d-x$trii! nsdicl sct- 
’.:e. 7^-'-.- J-xly. ICC5 

Pf“=s£;. Sex ir,i;-T*--' rr—'r 
p.v**-'— 1 V. "/*';» cc^^n, 

?:~'r-j '““P®- ^Jarvi, 

Pt& jcxi: Sapt_ 153: 

Kciun treptaeat, 

Ju]y, 95: 

Pceacbcrs;-^ ia ep3e?sv. 7P-J7- 

. Sept_ 133S 

pv'f-^-C.rc f5^- Sxpt_ 1355 
^ ercpricn due to. 
J22., 1^5 

Pcsrolruiicaputhulsia te.-* 0: reael 
i^raca. j'.cu’.- jxjj, jcx’- 

Se?'— 1^33 

Pkeochrc—ocytouia oi sdreoul taed- 

pmT- [- '-■ 1505 

rpie-othroaibciis, jcx;.- Sept.. 1473 
P.t;ecauisia a!b’ co’eias. 7747.- Sept., 

Puo^aatase.^ senna, ia dicereatial di- 

Pac^.c^n;taeaoarapl;v, 7747.- Xpv., 

tuberculo- 

J^ivsical a-c*"? #.'-221. 

■ ]--p_ j^~: *~--eaGEs anan!: 

_i.c„. iieseh, 510 

aLerai-, M^n* xtg 

July, loi:, i“io 


Pavscil stains, csv-cacses and. 7747: 
■ May. 70^ ■ ' ■ 

tieaany. in circai: artiiritis, 7?-47; 
Xov- 16S5 

ia EsasnJ a— ctics. 7747; Mardi. 
4'70 

ia lotrer 'back lesons, 7743: Xov- 
1* 5— 

ia poliomyelitis. 7743: Sept.. 1550 
remat advaaces, 7.747: May. S15 
Payacaa ia Sdective Service aad 
Array, aeqnirearsals. duties, cp- 
portnaities. 7747,- Xov.. 1511 
rote cf, ia iadnstiy. 7743: July, 559 
Paysolcjical treatiasat oi psycacses. 
7747: Maj-. 755 

Pavsosticraiae ia ra\-astl:eai3 tnavis, 
7741: May. 770 ' 

Pbl-toberoar. rcentitea diacnosis, 
7.747: Juh-, 1130 
Picks disease, 7743; Jsn.. 103 
Picmeatatioa in .Addison's disease, 
7.74.3: July. 1045 

Pilots, factor of fatirue in. 7.743; 
July, 1523 

selection oi. 7.743: JuV, 1325. 13:5 
Pitchblende, 7747: July, STS 
Pitodn. 7.742: Xov., 1650 
Piu-essin, dinica] uses, 7.043: 165S, 
1650 ’ 

Pituitary adenoma. 7.743: julv. 551, 
553, 557. 5SI; 7742.1 Kov.', 1675, 
16PS. 1705 

basophilism, 7743: Julv, 07;- 374’- 
Xov., 1693 


Ktiact, antenor, and th^-Told in 
_ hypopnadfem, 7.743: Xov., 1SS3 
factor ia pathopecesis of peptic ul- 
cer, 7743: May. 6S6 
pland. 7743: July'. 953 
anterior lobe hormones, 7C4’- 
7743; Xov., 1651 
diseases of, IC40: Juh- oer- 

7.743: Xov., 1657 

in aged. 7743; Jan., ss 
posterior lobe. 7743: Xov„ 1557 
roenl^ irradiation, in b\T>ertbv- 
toidism, 7.C43: Xov., i754 ' 
goMdotropins. 7743: Xov., 1545, 

J“V, 1165; 7743: 

bormoSes, 747: Mav, 61’ 

^ cliiuca] uses, 1P»2: Vqv 
JM antilL^. 7743: Xov., 165S '' 

tcratoii, h4l: Jan., 135 
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Paralysis agitaBS, quinine in, 1940: 
May, 773 

familial periodic, 1940: May, 774 
in poliomyelitis, 1941: May, 683 
infantile. See Poliomyelitis. 
Paranasal sinuses. See Sinuses. 
Paranoia, 1940: Sept., 1494 
alcoholic, 1941: May, 713, 7l7 
Paranoid schizophrenia, 1941: May, 
711, 712 

Parasitic skin diseases in militaiy 
forces, 1941: A'ov., 1683 
Parathyroid insufficiency, 1940: July. 
1019, 1022 

neurogenic factor, 1942 .-'iJov., 1899 
overfunction, 1940: July, 1027 
tetany, 1940: March, 443, 446, May, 
S33, July, 1022, 1024 
Paratyphoid fever, prevention, in mili- 
tary forces, 1941: Sept., 1468 
Paresis, general, 1941: May, 729 
juvenile, 1940: Sept., 1363 
Paresthesia of stomach and bowels, 
1942: May, 886 

Parietal bones, s>Tnmetrical thiimess, 
1941: July, 1107 

foramina, congenital, 1941: July, 
1107 

Parkinsonism, 1940: Sept, 148S 
Parotitis, acute postoperative, radium 
treatment, 1941: July, 934 
Paroxt'smal tachycardia, 1942: March, - 
321 

Parsons-McConnell effective tempera- 
ture chart, 1942: July, 1187 
Patch test in industrial dermatitis, 
1942: Jan., 23 

Patenc}’ of reproductive tract, Rubin’s 
test, 1940: Jan., ISO 
Pediculosis in military forces, 1941: 
Nov., 1683 

Pellagra, nicotim'c add in, 1942: Jan., 

36 

Pelvic examination in gimecologi', 
technic, 1940: Jan,, 166 
heating, in menstrual disorders, 
1940: July, 1079 

infection in women, arthritis and, 
1940: Nov., 16S0 

inflammatorv disease, 1941: Jan., 

37, 38 

medical diathermy in, 1940: 
March, 349 

tnt, back pain due to, 1942: Sept., 
1570 

tumors, 1941: Jan., 43 _ , 

PeKimetrv, roentgenologic, 1941: j 
July, 1019 


Pelvis, female, architectural tvpes, 
1941: July, 1029 
pain arising from, 1941: Jan., 33 
Pemphigoid, 1942: Jan., 86 
Pemphigus neonatorum, 1942; Jan., 86 
vulgaris, vitamin D in, 1942: Jan., 
63 

Penis, fibrous plaques, radium treat- 
ment, 1941: July, 932 
Pentothal anesthesia, 1941: March, 
388 

Peptic ulcer, 1941: Sept., 1363 ; 1942: 
May, 643 

choice of treatment, 1942: Jlay, 
669 

constitutional diathesis, 1942: 
May, 684 

crisis tiTc, 1940: July, 1127 
gastroscopy in, 1942: March, 703, 
706 

hemorrhage in, 1940: Sept., 1348; 

1942: May, 638, 674 
in aged, 1940: Jan., 13 
in militarj’ forces, 1941: Nov., 
1861 

management, 1942: Ma.v, 643 
neurohormonalrelatioDships,lP42; 

May, 683 

of esophagus, 1940: March, 363 
pain in, 1941: Jan., 17 
pathogenesis, endocrine factors, 
1942: May, 683 

perforated, 1942: March, 363, 
May, 674, 776 

in Naval forces, 1941: Nov., 
1633 

physiologic balance in, 1942: 

ilay, 677 
roentgen diagnosis, 1941: July, 
1117 

serum enzymes in, 1940: July, 
1146 

surgical indications, 1942: Jfay, 
669 

with cardiovascular complications, 
differential diagnoses, 1940: 
Sept., 1411 

with stenosis, 1942: May. 657 _ 
Periarteritis nodosa, abdominal pain 
in, 7P4/.- Jan , 27 

Periarthritis of shoulder, 1940: Marco, 

523 

Pericardial tap, death follomnc, 1940: 
Sept., 1383 

Pericarditis, chronic constnetive, 19-,o. 
Sept., 1357 

rheumaU'e, acute, 1942: Sept, I-IS 
suppurative, Sept., 
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PoivEtcritis, arsenical, p>-tido»ne in, 
'ipa2;Jan^57 

vitarain Bi dencency, LP-M: iiay. 

Polvps oi rsTEtim, IP'l • J^n., 
rktal, preotcerous, J?~l: July, 5-2 
Polysensiurftv, dennatitis due to, 
jKl- J an; 14, 19 
Portal drmo^, JC-9.' Jan., .;09 
Pcrtio vEpinalir, lP4d: Jan., 122 
Port-nine stains, tadiuni treatment, 
If-J: Jul>-. 947 

Postcholecystectomy syndrom^ duo- 
denal drainace in, March, 4_75 
Postencephalitic behavior disordejs, 
Ifrj; July. 11T9 

Postnasil inlection, lever in, lf4l: 
Jan,, 2SS 

Postoperative patalbl'Toid tetany, 
If-O: Mardi, 4^3, May, SS3, 
Juiy, 10’’ 

uremic symptoms. 2^-2: March, 35S 
Postpartum hemorrhage, March, 
i04 

Postural adaptation mechanism, 1140; 
July. 10?7 

cirwlatorv disturbances in inlection, 
Sept., i;,o; 

drainace in pulmonarv abscess, 
If-tl: March, 331 
maladaptation, disease rrith, 

July, lioa 

responses oi blood pressure and 
heart rate. JP43.- Jtdy, 10?3 
strain, July, 1195 
Potasaun iodide in bronchial asthma, 

_ ijO 

chloride, in iamiliil periodic paral- 
>-sis. jpao; May. 774 
PrantUTon in h>-pogoaadism, 1P43: 
Nov,, 1S51 

P.-tdpitation tests in s\-philis. 1^41: 
May. s;?, S35 

Prccordial distress, dull, I?-3: Sept., 
13D1 

Pre-cmplojTaent physical cramina- 
tions. 7C-'2 ; JuJv, "lOir, 1019 
P.-ear.anty, arthritis and, Nov,, 
J6?S 

e«op:c, 1C4:: J^n., 41 
eacct on iauadice, 3?40; Julv, l’:2 
C goiter in, Jf4’'; July, 

in, Xov. 1920 
tm in, 7?42r Xov. 


Pregnancy, tosemias oi, 2P49; July, 
U5l' 

vitamins and, JP41-“ May, 61o 
Pregnandiol, a^j-s, diagnostic value, 
ie~2: NoVt 1929 

Precnant mare’s serum gonadotropins, 
1P42: Nov., ISSO, ISSl 
in impotence, 1940: Julj’, 
1052 

in ovarian dysfunction, 2P40: 
July, 1073 

Pregneninolone, 1941: Jan., 139 
PrKnvl in hypogonadisn, 1942: Xov,, 
ISSl 

Prehabilitation of selectees, 1941 : 

1941: Xov., 1313, 1316 
Prephv^ in hypogonadism, 1942: 
Xov., 1S79 

Prepyloric ulcers, roentgen diagnosis, 
19-0: SepL, 1343 

Pressures, Mgb, effects oi, 1942: July, 
1213 

Piimrose dermatitis, 1942: Jan., IS 
Procaine block, lumbar sympathetic, 
in thrombophlebitis, 1942: Sept., 
1476 

Proctosigmoidoscopy, 194Z: May, 762 
Progestational preparations, 1941; 
Jan., 136, 157 

Progesterone, 1940: July, 1074; 1941: 
Jan., 364 

assavs, diacnostic value, 1942; Xov^ 
19’S 

in threatened abortion, 1942: Marti, 
496 

Progestin therapy, 19-1: May, 612 
Prontylin. See S-JfarSatr.ide. 

Prostatic disorders in aced, 1940; Jan,, 
162 

infection, arthritis and, 1940: Xov.. 
I67S 

fever in, 194i: Jan., :ss 
medical diathermy in, 1940: 
Mareh, 349 

obstruction, benign, hormone ther- 
apy, IS40: Julv, 1055 
in aged, 1C40; gg 
Prostiemin test in myasthenia gravis 
1940: May, 770 ’ 


erepat! 

IPOa 

gorddotrephr 
ht-penhvroid 
1725 

mental disorders of. l!4i: Mjv, 723 
Pltlcnephritis oi, If-'j; Sept^ 1432 


Protamine rinc insulin, 2940: Mar 
632; 1941: Sept^ 1213; 1942: Xosa! 
1*94 

Protective ointments, industrial IP 4 ’. 

July,_ 1195 

list of, giving composition, 

JP4’; July, 1150 
-N March, 57l, 379 
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Pituitary tumors, 1942: Nov., 1679 
surgical treatment, indications, 
1942: Nov., 1697 

PitjTiasis rosea, 1941: Jan., 191; 
1942: Jan., 182 

rubra pilaris, vitamin A in, 1942: 
Jan., S2 

Placenta praevia, 1941: May, 649; 
1942: March, SOO 
premature separation, 1942: March, 
497 

Placental extract in hemophilia, 1940: 
May, 79S 

Plague, prevention, in military forces, 
1941: Sept., 1472 

Plantar warts, 1942: Jan., 191, 194 
in soldiers, 1941: Nov., 1851 
radium treatment, 1942: Jan., 135 
Plasma, blood, stored, 1940: May, 719 
administration, in bums, 1941 
Nov., 1819; 1942: March 
510, 513 

Plaster dressings, closed, in com 
pound fracture in war, 1941: Nov., 
1837 

Pleura, tuberculosis, 1942: Slarch, 609 
Pleurisy, tuberculous, 1940: Sept., 
1435 

with effusion, in tuberculosis, 1942: 
March, 559 
rheumatic, simulating tuberculo- 
sis, 1941: Sept., 1266 
Plumbism, 1942: July, 1267 
Plummer-Vinson syndrome, 1940: 
March, 564 

Pneumococdc infections, puerperal, 
1941: May, 631, 640 
sulfonamides in, 1940: Nov., 
1789; 1941: March, 469; 1942: 
Sept., 1383, 1545 

meningitis, 1940: Nov., 1789; 1941: 
March, 469, 495, Sept., 1301 
Pneumoconioses, 1942: July, 1239, 
1245 

simulating tuberculosis, 1941: Sept., 
1258 

Pneumonia, 1940: Sept., 1427; 1941: 
Sept., 1199 _ 

abdominal pain in, 1941: Jan., 29 
aspiration, 1942: Jan~, 233 
at^'pi*^iI adolescent, 1940: Sept., 
'l433 

diathermy in, medical, 1940: March, 

hemolytic streptococcus, sulfonam- 
ides in, 1942: Sept., 1379 
in aged, 1940: Jan., 40 
in military forces, 1941: Nov., 1602 


Pneumonia, lobar, in infants and chil- 
dren, 1942: Jan., 250 
nontuberculous, 1940: March, 465 
oxygen therapy, 1940: May, 622 
peripheral drculatory disturbances 
in, 1940: Sept., 1393 
pneumococcal, atiTical, 1940: Sept., 
1429 

serotherapy and chemotherapy, 
1940: Nov., 1789; 1941: Jan., 
205, March, 464, Sept., 1199, 
Nov., 1602; 1942: Sept., 1383, 
1487, 1489, 1496 

sulfonamides in, 1940: Mav, 639; 
1941: Jan. 210, 214, March, 464, 
Sept., 1200, 1201; 1942: Sept., 
1383, 1487, 1489 

prevention, in mih'tary forces, 1941: 
Sept., 1464 

rheumatic, 1942: Jan., 253 
streptococcal, 1940: Sept., 1431 
serum treatment, 1942: Sept., 1496 
Staphylococcal, sulfonamides in, 
1942: Sept., 1322 

treatment, recent advances, 1942: 
Sept., 1483 

tuberculous, 1942: March, 561 
s-irus, 1940: Sept., 1430 
Pneumoperitoneum, artifidal, in tu- 
berculosis, 1942: March, 553 
Pneumothora-x, artifidal, in tuberculo- 
sis, 1941: Sept., 1248; 1942: 
March, 549 

spontaneous, 1942: March, 423 
abdominal pain in, 1941: Jan., 
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in tuberculosis, 1942: JIarch, 560 
traumatic, 1941: March, 375 
Poisonings, acute, management, 1942: 
March, 459 

diacnosis and treatment, 1940: Jan., 
245 

Poisons, industrial, 1941: March, 359 
Poliomyelitis, 1941 : March, 497 
bulbar, 1942: March, 453 
diagnosis and treatment, recent ad- 
vances, 1941: May, 677 
Kenny treatment, es’aluation, 1942: 
Sept., 1587 

physiotherapy, 1942: Sept., 1589 
prophylactic measures, 1941: May, 
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in military forces. Sept., K6S 
scrum therapy, 1941: Jan., 233 
treatment, 1942: Sept., I5SI 
Polyansyn, 1942: Nov., 1879 
Polycythemia, peripheral vascular dis- 
turbances in, 1940: March, 485 
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Prothrombin determination, methods, 
1941: May, 660 

relation of vitamin K to, 1941: 
May, 6S9 

Pruritus ani, 1942: Jan., 117 

roentgen treatment, 1941: July, 
970 

essential, 1942: Jan., 109, 110, 117 
of scalp, 1942: Jan., 119 
secondary, 1942: Jan., 120 
senile, 1940: Jan., 146 
treatment, 1942: Jan., 109 
vulvae, 1942: Jan., 118 
roentgen treatment, 1941: July, 
970 

Pseudo-acromegaly, 1942: Nov., 1912 
Pseudocyst of panacas, 1940: May, 
8S9 

Pseudohemophilia, hereditary, diagno- 
sis, bone marrow examination by 
sternal puncture in, 1941 : May, 668 
Psoriasis, 1941: Jan., 192; 1942: Jan., 
187 

roentgen treatment, 1941: July, 970 
Wtamin D in, 1942: Jan., 62 
Psoriatic arthritis, jaundice and, 1940: 
July, 1214 

Psychiatric Ad^ory Committee, Se- 
lective Service, 1941: Nov., 1514 
aspects of militaiy medicine, 1941: 
Nov., 1717 

bulk in industrj', 1942: July, 1098 
disorders in Army selectees, detec- 
tion, 1941: Nov., 1719, 1721 
in military personnel, 1941: Nov., 
1731 

in 1917-1918 Army, prevalence 
and costs, 1941: Nov., 1718 
types, 1941: Nov., 1721 
examination for selectees, 1941: 
Nov., 1726 

principles, application to industry, 
1942: July, 1101 

Psj’chiatrj’, fundamentals of, 1941: 
May, 703 

in prevention of neuroses, 1942: 
Sept., 1619 

industrial, wartime survey, 1942: 
July, loss 

peculiarities in development, 1942: 
July, loss 

Psj’chic equivalents, 1941: Sept., 1333 
Psi'chomotor attacks, 1941: Sept., 
1333 

Psj'choneuroses, 1940: Sept., 1491 , 
1942: Sept., 1619 

in cachexia nervosa, 1941: May, 
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P^choneuroses, militaiy service and, 
1941: Nov., 1723, 1737, 1739 
torticollis in, 1941: May, 749 
\vith exhaustion, postural maladap- 
tation in, 1940: July, 1109 
Psychoneurotic headache, 1940: July, 
1169 

Psychopathic personality, 1940: Sept^ 
149S, 1S09; 1941: May, 732 
military service and, 1941: Nov., 
1722, 1734 

Psychoses, 1941: May, 703 
adolescent, 1941: March, SIS 
alcoholic, 1941: May, 715 
antepartum and puerperal, 1941: 
May, 72S 

diagnostic approach, 1941: May, 703 
diet and, 1941: May, 742 
drug, 1941: May, 717 
epileptic, 1941: May, 728 
functional, 1940: Sept., 1490, 1494 
fever therapy in, 1940: Sept., 1367 
hormone therapy, 1941: Ma)’, 742 
Korsakoff’s, 1941: May, 716 
management, in general practice, 
1942: March, 401 
manic-depressive, 1941: May, 712, 
Sept., 1494, 1499; 1942: March, 
408 

military service and, 1941: Nov., 
1722, 1736 

metrazol shock therapy, 1942: 
March, 40S 

neuroses and, differential diagnosis, 
1940: Sept., I4S9 
organic, 1940: Sept., 1490, 1494 
paranoid, 1940: Sept., 1494 
physiological treatment, 1941: May, 
735 

post-traumatic, 1941: March, 323 
schizopbrcmc, 1941: May, 710 
senile, 1940: Jan., 93 
shock therapy, 1941: May, 735 
torticollis in, 1941: May, 749 
to.xic infectious, fever therapy in, 
1940: Sept., 1567 

m'th cerebral arteriosclerosis, 1940: 
Jan., 98 

Psychosomatic disorders, _ miliwiy 
service and, 1941: Nov., 1723, 
1737, 1742 

manifestations of gastro-intestinal 
disorder, 1942: May, 877 
Ps>-chotherapy in hypertension, 1942: 
Sept., 1426 

in migraine, 1941: Sept., 1323 
in ncuropsychiatric emergencies^ in 
militaiy "forces, 1941: Nov., 1/56 
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moma, 1941: Jan, 205 
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si-mposium on, 1941: Juli, s75 
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Prothrombin determination, methods, 
1941: May, 660 

relation of vita min K to, 1941: 
May, 659 

Pruritus ani, 1942: Jan., 117 

roentgen treatment, 1941: July, 
970 

essential, 1942: Jan., 109, 110, 117 
of scalp, 1942: Jan., 119 
secondary, 1942: Jan., 120 
senile, 1940; Jan., 146 
treatment, 1942: Jan., 109 
vulvae, 1942: Jan., 118 
roentgen treatment, 1941: July, 
970 

Pseudo-acromegaly, 1942: Nov., 1912 
Pseudocj'st of pancreas, 1940: May, 
859 

Pseudohemophilia, hereditary, diagno- 
sis, bone marrow e.’camination by 
sternal puncture in, 1941 : May, 668 
Psoriasis, 1941: Jan., 192; 1942: Jan., 
187 

roentgen treatment, 1941: July, 970 
mtamin D in, 1942: Jan., 62 
Psoriatic arthritis, jaundice and, 1940: 
July, 1214 

Psychiatric Advisory Committee, Se- 
lective Serv'ice, 1941: Nov., 1514 
aspects of military medidne, 1941: 
Nov., 1717 

bulk in industry, 1942: July, 1098 
disorders in Army selectees, detec- 
tion, 1941: Nov., 1719, 1721 
in military personnel, 1941 : Nov., 
1731 

in 1917-1918 Army, prevalence 
and costs, 1941: Nov., 1718 
types, 1941: Nov., 1721 
examination for selectees, 1941: 
Nov'., 1726 

principles, application to industry, 
1942: July, 1101 

Psychiatry, fundamentals of, 1941: 
May, 703 

in prevention of neuroses, 1942: 
Sept., 1619 

industrial, wartime survey, 1942: 
July, loss 

peculiariu'es in development, 1942: 
July, 1085 

Psj'chic equivalents, 1941: Sept., 1333 
Ps>'chomotor attacks, 1941 : Sept., 
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Psj'choneuroses, 1940: Sept., 1491, 
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in cachexia nerv'osa, 1941: May, 
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Psychoneuroses, militatj’ service and, 
1941: Nov., 1723, 1737, 1739 
torticollis in, 1941: May, 749 
with exhaustion, postural maladap- 
tation in, 1940: July, 1109 
Psychoneurotic headache, 1940: July, 
1169 

Psychopathic personality, 1940: Sept., 
1495, 1509; 1941: May, 732 
military service and, 1941: Nov., 
1722, 1734 

Psychoses, 1941: May, 703 
adolescent, 1941: March, 515 
alcoholic, 1941: May, 715 
antepartum and puerperal, 1941: 
May, 725 

diagnostic approach, 1941: May, 703 
diet and, 1941: May, 742 
drug, 1941: May, 717 
epileptic, 1941: May, 728 
functional, 1940: Sept., 1490, 1494 
fever therapy in, 1940: Sept., 1567 
hormone therapy, 1941: May, 742 
Korsakoff’s, 1941: May, 716 
management, in general practice, 
1942: March, 401 
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Sept., 1494, 1499; 1942: March, 
408 

military service and, 1941: Nov., 
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neuroses and, differential diagnosis, 
1940: Sept., 1489 
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paranoid, 1940: Sept., 1494 
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post-traumatic, 1941: March, 323 
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senile, 1940: Jan., 93 
shock therapy, 1941: May, 735 
torticollis in, 1941: May, 749 
toxic infectious, fever therapy in, 
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with cerebral arteriosclerosis, 1940: 
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Psychosomatic disorders, miliUO’ 
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1737, 1742 

manifestations of gastro-intcstinal 
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pam m 1941: Jan, 77 
Readmg problems, 1942- May, 961 
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relation of wtamin K to, 1941: 
May, 6S9 

Pruritus ani, 1942: Jan., 117 

roentgen treatment, 1941: July, 
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senile, 1940: Jan., 146 
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roentgen treatment, 1941: July, 
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sis, bone marrow e-ramination by 
sternal puncture in, 1941: May, 668 
Psoriasis, 1941: Jan., 192; 1942: Jan., 
1S7 

roentgen treatment, 1941: July, 970 
\’itamin D in, 1942: Jan., 62 
Psoriatic arthritis, jaundice and, 1940: 
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Psychiatric Adrisoiy Committee, Se- 
lective Science, 1941: Nov., 1514 
aspects of military medicine, 1941: 
Nov., 1717 

bulk in industry, 1942: July, 1098 
disorders in Army selectees, detec- 
tion, 1941: Nov., 1719, 1721 
in military personnel, 1941: Nov., 
1731 

in 1917-1918 Army, prevalence 
and costs, 1941: Nov., 1718 
tj'pes, 1941: Nov., 1721 
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principles, application to industry, 
1942: July, 1101 

Psychiatry, fundamentals of, 1941: 
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industrial, wartime surv'ey, 1942: 
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tation in, 1940: July, 1109 
Psj’choneurotic headache, 1940: July, 
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Pg'chopathic personality, 1940: Sept., 
1493, 1S09; 1941: May, 732 
military service and, 1941: Xov., 
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Psychoses, 1941: May, 703 
adolescent, 1941: March, SIS 
alcoholic, 1941: May, 71S 
antepartum and puerperal, 1941: 
May, 72S 

diagnostic approach, 1941: Maj’, 703 
diet and, 1941: May, 742 
drug, 1941: May, 717 
epileptic, 1941: Maj’, 72S 
functional, 1940: Sept., 1490, 1494 
fever therapy in, 1940: Sept., 1S67 
hormone therapy, 1941: May, 742 
Korsakoff’s, 1941: May, 716 
management, in general practice, 
1942: March, 401 
manic-depressive, 1941: Maj’, 712, 
SepL, 1494, 1499; 1942: March, 
40S 

militarj' service and, 1941: Nov, 
1722, 1736 

metrazol shock therapj', 1942: 
March, 408 

neuroses and, differential diagnosis, 
1940: SepL, 14S9 
organic, 1940: Sept., 1490, 1494 
paranoid, 1940: Sept., 1494 
phj’siological treatment, 1941: Maj’, 
735 

post-traumatic, 1941: March, 323 
schizophrenic, 1941: Maj’, 710 
senile, 1940: Jan., 93 
shock therapy, 1941: Maj’, 735 
torticollis in, 1941: May, 749 
to.xic infectious, fever therapy in, 
1940: Sept., 1S67 

w’ith cerebral arteriosclerosis, 1940: 
Jan., 98 

Psj’chosomatic disorders, milimrj 
service and, 1941: Xov., 1723, 
1737, 1742 _ . 

manifestations of gastro-intestinal 
disorder, 1942: Maj’, S77 
Psj’chotherapy in hj’pertension, 1942: 
Sept., 1426 

in miciaine, 1941: Sept., 132S 
in ncuropsychbtric cmcrgcnae5_ in 
military’ forces, 1941: X'ov’., l/zo 
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P5>choU'c beha\-ior in aged, 1S40: 

P^vchromeler, sling, i942: July, USl, 
ilS’ . 

Pubertas praecoa, neurogenic lactor, 
3P^3.- 1;dv., 19i3S 

Puerperal mastitis, roentgen ueatmenL 
1041: May, 641 
psychosis, 1941: May, 726 
sepsis, prophylactic measures, 1941 : 
May, 631 

sulfonamides in, 1941: March, 
439-, 1942: Sept,, 1379 ' 

vitamin requirements, 1941: May, 
625 

Pulmonari'. See also Znr.ss. 
embolism, 1P42: March, 330, 415 
pain of, 1941: Jan., S2 
thrombosis, 1942: March, 330, 415 
Pulse rate, postural responses, 1940: 
July, 1095 

Purpura, 1942: Jan., 146 
allergic, 1942: JIarcb, 440 
Schoulein-Henoch’s, 1940: SepL, 
1455 

thrombocjtopenic. 1940: Sept., 1436 
rviKular, 1940: Sept, 1455 
Purpuric states, dinerentiation, bone 
marrow examination by sternal 
puncture for, 1941; Maj’, 666 
Pusev’s calamine lotion, 1942: Jan., 
116 


Rabbit serum in pneumococcus pneu- 
monia, 1941: Jan., 205 
Radiculitis, tabetic, 1941: Jan., :o 
Radiologic associations and pubUca- 
tions,"3P43: July, SS2 
Radiosensitiveness of cells, specific, 
1941: July, 975 

Radium, discoverj' and properties, 
1941: July, S73 

source and supplj', 1941: July, 
376 

treatment, computation of dosage, 
1941: July, SEO 

historical development, 1941 : 
May, S04 

introduction and general conad- 
I erations, S73 

I of benicn tumors, 1941: July, 
946 

of cardnoma of cervix, 1941: 
July, SS5, S99, 90S 
of female genitalia, 1941: July, 
903 

of tectum, 1941: July, 929 
of inflammatory lesions, 1941; 
July, 953 

of menstrual disorders, 1940: 
July, 1079 

of nonmab'gnant conditions, 1941: 
July, 943 

of skin diseases, 1942; Jan., 123, 
132 


Pyelitis in aged, 1940: Jan., 162 
PytloncphriUs, 1940: Jan., 162, SepL, 
1461, Nov., 1S32 
of pregnancy, 1941. ■ Sept,, 1432 
Pyloric obstruction, 1942: March, 
370 

Pylorospasm, 1942: May, SS3 
Pyogenic infections, m^cal diather- 
my in, 1940; March, 531 
of sldn, 1942: Jan., S3 
Py onephrosis in aged, 1940: Jan., J62 
Pyridomne in skin diseases, 1942: 
Jan., 57 

Py-uria in old women, 1940: Jan,, 64 

Q revD!. 1941: Sept., 1473 
Quinid'me in cardiac arrhythmias, 
1040: May, 537, 5S9, 590, Julv, 
1C34. 10S7 

Quinine in lupus erythematosus, 1943: 
Jan., 42 

in^mvotonia congenita, 1940: May, 
773 

in _ paralysis agitans, 1940: May, 


prindples of, 1941; Julj-, S79 
recent advances, 1941: May, S03 
skin damage from, 1942:' Jan., 
137 

symposium on, 1941: Julv, S7o ' 
Radon. 1941; May, SIO. July-' S76 
in skin diseases, 1942: Jan,, 137 
Rashes, differential diagnosis, 1940- 
Sept., 1329 

Rat-bite fever, 1941: Sept,, 1474 
Rathke’s deft, cysts of, 1942: Nov.. 

>Acn ' * 


Raynaud's disease, 1940: May, S25; 
1942: March, 339, Sept., 1467’ 
pain in 1941: Jan., 77 
Reading problems, 1942: Mav, 061 
Rectocele, 1940; Jan., 16S ' 
Recompression in compressed air ill- 
nes,s 1942: Julj-, 1233 
Reconnaissance survey of workroom 
emtroninent, 1942: Julv, 1163 

W- 
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Rectum, carcmoma, irradiation of, 
July, lOOa 

diseases, pain in, Jan., 22 

polyps, precancerous. 1941: July, 
922 

tumors, 1942: May, 768 
Refraca'on, prindpJes of, 2P^2.- Sept., 
1S9S 

Refractive errors, headache in, 1940: 
March, 337 

Refrigeration in cancer, 1941: Jan., 
127 

Regurptation, 1942: May, 881 
Rehabditation of selectees, 1941: Nov, 
ISIS, 1S16 

Reinsch test for mercury poisoning, 
1940: Jan., 2S6 

Relapsing fever. 1941: Jan., 292 
Reni See also Kidney. 

coh'c, 1942: March, 347 
Respiration, artifidal, Schaefer meth- 
od, 1942: March, S20 
Respiratory' diseases, acute, differen- 
tial diagnosis, 1940: Sept., 1427 
emergendes in, 1942: March, 415 
signs, 1940: Sept, 1407 
failure in children, 1942: March, 
4S1 

infections, prevention, in mih'tary 
forces, 1941: Sept., 1462, 1466 
Responsibility, criminal, insam'ty and, 
1941: March, 313 

Rest in hyTjertension, 1942: Sept , 
1425 

in peptic ulcer, 1941: Sept, 1363 
Resusdtation methods, 1940: Mav, 
619 

Retinal angiosclerosis in vascular dis- 
ease of aged, 1940: Jan., 131, 135 
changes in to.veniias of pregnancy, 
1940: July, 1151 
detachment, 1942: May, 958 
in n-ar injuries of eye, 1941: 
Kov., 1648 

melanoma, treatment, 1941: July, 
995 

Retrodisplacements of uterus, 1940: 
Jan., 169 

Retropharyngeal abscess, 1940: Sept , 
1525 

Rbeumaric diseases, advantages of 
hepatic injury and Jaundice in, 
1940: July, 1209 
fever, 1941: Jan., 293 
blood in, 1940: ^'ov., 1638 

electrocardiography in, JP40; Sept , 

1322 

Jaundice and, 1940: July. 121? 


Rheumatic heart disease, 1941; Jan., 
88, Sept, 1178, 1181; 1942: 
Sept., 1418 

sulfanilamide in, prophylactic, 
1940: May, OSS; 1941: 
March, 473 

pleura! effuaon simulating tubercu- 
losis, 1941: Sept., 1266 
pneumonia, 1942: Jan., 253 
Rheumatoid disease, introduction to 
problem, 1940: Kov., 1591 
Rhinitis, allergic, 1941: March, 537; 
1942: March, 434 
perennial, in aged, 1940: Jan., 1S2 
histaminase in, clinical results, 
1941: May, 859 
Rib, cervical, 1941: Jan., 60 
Riboflavin deficiency, 1940: May, 736 
^ dosages, 1942: Sept, 1368 
in skin diseases, 1942: Jan., 55 
laboratory' tests, 1942: Sept., 1393 
therapeutic uses, 1940: May, 733, 
740: 1941: May, 62} 

Rickets, vitamin therapy, 1940: May, 
764, 765 

Rickettsial infections, fever in, 1941: 
Jan., 292 

prevention, 1941: Sept,’ 1473 
Riedel's struma, 1940: July, 1016 
Ringworm, 1941: Jan., 188 
eczematoid, 1942: Jan., JOT 
in military forces, 1941: Nov., 1683 
of hands and feet, 1941: Nov., 1683; 

2942: Jan., 131 
of nails, 2942: Jan., 160 
of scalp, 1942: Jan., 161 
treatment and prophylaiis, 1942: 
Jan., 1ST 

Rocky Mountain spotted fever, 1941 : 
Sept., 1473 

Roentgen aspects of tuberculosis, 
1942: March, 537, 615 
in infants, 1942: March, 550 
in juveniles, 1942: March, 5SS 
bums, vitamin in, 1942: Jan., 63 
defined, 1941: July, 9S4 
diagnosis, blood dyscrasias, 1941: 
May, 669 

carcinoma of stomach, 1941: 
July, I12S 

cardiac aneurysm, 1942: March. 


92S 


chronic arthritis, 1940: Sov., 1 6^ 
gastric cancer, 1941: July', lUa 
disease, 1941: March, 565 
ulcer, 1941: July, HU 
gastritis, 1942: hlay, TJS 
goiter, 1942: Nov., I,a3 
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Kosnteen diagnoss, gout, IP^: 
March, 437 

intestinal obstruction. 1941: July, 
1X45 

tuberculo^, 1P4Z: May, S26 
low back lesions, 1940: Nov., 


Roentsen treatment, skin toeas^ 
1941: July, 965; J942; Jan, 123 
sympoaum on, 19-1: July, 937 
thymic hyperplasia, 1942: Nov, 
1779 

Roentgenologic pelvimetry, 3P43.'July, 


l7S9 

symposium on, 1941: July, 1011 
thvtnic hyperplasia. 1942: Nov, 

1 777 

tumors of bone, 1941: July. 1041 
of kidney. 1940: March, 411 
upper gastrO'intestinal tract, 1940: 
Sept, 1541 

examination of chest for TJ. S. 

.krmy, 1941: Nov.. 1775 
rays, biologic, histologic and cyto- 
logic effects, 1941: July. 977 
discovery of, 1941; July, S73 
skin unit, 1941: July, 953 
specific sensitiveness ot cdls to, 
1941: July, 976 

types employed. 1941: July, 975 
screening procedure in chest exam- 
inations, 1941: Nov, 1779 
treatment, amenorrhea, 1940: Julv, 
107S; 1942: Nov„ 1541. 1S49 
anatomic arrangement, 1P41: Julv, 
PSl 

benign lesions. 1941: July, 957 
carcinoma of breast. 1941: Julv, 
955 

of cervix, 1940: Jan, 273; 

1941: July, PSP 
of rectum. J94i: July. P56 
divided dose, 1941: July, 979 
ercthema dose, 1941: Jiilv, 979, 
OSS 

his’orical development, 1941: 

May, SM ' 

hvperthyroidism, 1942: Nov_ 
1724, 1751 

bv irradiation of pituitarv, 
'l942: Nov., 1764 
iodine with, 3942: Nov, 1765 
malicnant tumors, 1941: Julv, 
073, 979. 9Sa, 957 
massive doses. 19-ti; July, PS2 
pituitarj' adenoma, 1942: Nov, 
1695, 1707 

prime essential factors in, 1941: 
July, 075 

puerperal maslids. 194I: Slav 
641 

reaction to, 1941: July, 9?s 
recent advances, 194i; May, goj 
skin ciamace from, 1942: 

137 


1019 

risks sustained by pbvHtian not 
trained in roentcenoloax-, 1941: 
July, 1011 

Roentgenology, medicolesal aspecis, 
1941: March, 551 

Rosacea, 1941: Jan, 193; 1942: Jan., 
175 

Roseola, 1942: Jan, 66, 178 
Rovsing’s sign, 1941: Jan., 21 
Rubin test for sterility, 1940: Jan, 
ISO 

Rumination, 1942: May, SSI 
Rumpel-Le^ test for capfOary fragil- 
itj', 1942: Jan.. 59 
Rupture of aorta, 1942: March, 331 
of heart, 1940: Sept, 1373 
of uterus, 1942: March, 505 
Russell viper venom, local use in hem- 
orrhage, 1940: May, 777 


S.4Cs.4ttz.xTiox of transverse gtinous 
processes. 1942: SepU 1560 
Sacro-fUac arthritis. 1940: July, 1192 
strain, 1940: Nov, 1762 
Salivary glands, malignant tumors, 
treatment, 1941; July, 995 
war wounds. J94i: NoV, 1670 
Salpingitis, abdominal pain in, 1941: 
Jan, 2S 

acute, 1941: Jan, 57, 3S; 1942: 
May, 7S2 

gonorrheal, 1941; Jza., 30 
tuherailotxs, 1941: Jan., 39 
ff^ders oscillating bed, 1942: March, 
557 


Saphenous vein, ligation of, 1940' 
May, 90S 

Sarcoma of bone, roentaen diasmcs^ 
1941: Julv, 1050 ' ’ 

. t^tiaent, 1941: July, 100s 
or skxiS^ roentsrea studfv, 1P4I - 
July, 1110 

Scabies. 1941: Jan., 192 

“ forces. 1941: Xov., 16S0, 


Sterna ssmdrome, 1942: Sept, 1469 
S^P. lacerations. 194 },. 395 

pruritus, 1942: 119 

rmgwotm, 1942: Jan.. 161 
11^' 7P42; July, 
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Scapulohumeral periarthritis, 1940 
March, 52S 

Scarlet fever, 1941: Sept., 1279 

coavalescent serum in, 1941: Jan., 
222, 223 
in other streptococcal infec- 
tions, 1941: Jan., 224 
differential diagnosis, 1940: Sept., 
1S33 

in mflitarj- forces, 1941: Nov., 
1607 

sulfonamides in, 1941: March, 
457; 1942: Sept, 137S 
for arthritis, 1942: Sept., 1547 
Scars, hypertrophic, radium treat- 
ment, 1942: Jan., 136 
Schaefer method of artificial respira- 
tion, 1942: March, 520 
Schiller test, 1940: Jan., 173; 1942: 
Jan., 213 

Schizophrenia, 1940: Sept., 1494, 
1498; 1941: May, 710, 711, 712 
prepsychotic and postpsychotic per- 
sonalities, mih'fary sendee and, 
1941: Nov., 1723, 1749 
shock therapy, 1941: May, 735 
Schonlein-Henoch’s purpura, 1940: 
Sept, 1455 

Schfiller-Christian sj-ndrome, skull in, 
1941: July, 1114 
Schultz-Charlton test, 1940: Sept., 
1535 

Sciatica, effect of jaundice on, 1940; 

July, 1212, 1215, 1216 
Sclerema neonatorum, 1940: July, 
1254 

Sclerodenna, vitamin D in, 1942: 
Jan., 63 

Sclerosis, lenticular, in aged, 1940: 
Jan., 130 

multiple, 1940: Sept, 1565 
Scotoma in pituitarv adenoma, 1942: 
Nov., 1687 

Scrofuloderma, 1942: Jan., 76 
roentgen treatment, 1941: July, 964 
Scurfy, 1940: May, 730, 751, Sept, 
1455 

Seborrheic dermatitis, 1942: Jan., 180 
wart, 1940: Jan., 141; 1942: Jan., 
191, 193 

Secretin, 1940: Jan., 226 
Sedation, recent advances, 1940: May, 

603 

Sedatives, administration to old peo- 
ple, cautions, 1940: Jan., 3 
effect on diuresis, 1940: May, 869 
in alcoholism, 1942: March, 411 
in hj'pertension. 1942: Sept- 1420 


Sedatives in ps>'cboses, 1942: March, 
407 

Sedimentation rate in gout, 1940: 
March, 439 
test, 1940: Nov., 1635 
Selectees, psj’chiatric e.xamination for, 
1941: Nov., 1726 

Selective Scrxdce, e.xamination of reg- 
istrants, 1941: Nov., 1511 
physician in, requirements, duties 
and opportunities, 1941: Nov., 
1511 

plan of organization, 1941: Nov., 
1511 

Sella turcica, ballooning of, 1940: 

July, 983; 1942: Nov., 1687, 1700 
Semen, e.xamination, 1942: Nov., 
1861 

Seminoma of testis, roentgen treat- 
ment, 1941: July, 1002 
Sepsis, puerperal, prophylactic meas- 
ures, 1941: May, 631 
Septum, demted, headache due to, 
1940: March, 313 
Serum, blood. See Blood scrum. 
convalescent. See Convalescent 
serum. 

human, as blood substitute, 1941: 
Jan., 235 

reactions, 1942: March, 440 
sickness, 1942: March, 444 
therapy in meningococcal menin- 
gitis, 1941: Sept., 1298 
in pneumococcal meningitis, 1941 : 
Sept., 1306 

in pneumonia, 1941: Jan., 203, 
Sept., 1209; 1942: Sept., 1496 
in scarlet fever, 1941: Sept., 1279 
Sesamoiditis, 1941: Nov., I8SS 
Se.T education, 1942: Sept., 1627 
hormone therapy in g>’nccolog>', 
1941: Jan., 153 

in male hypogonadism, 1942: 
Nov., 1867 

hormones, in pathogenesis of peptic 
ulcer, 1942: May, 689 
Sexual disturbances in aged male, 
1940: Jan., 82 
Shock, 1942: March, 424 
first aid, 1941: March, 365 
heart in, 1942: March, 316 
in fractures, 1942: March, 479 
in bums, 1941: Nov., 1667, ISIS 
management, 1941: Nov., 1813, 
1942: March, 423 
plasma in, 1941: Nov., ISI6 
specific graxity test, 1942: March, 

42.4 
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Shock treatment of ps>-choses, 1941: 
May, 73S 

Shoes in foot disorders, 1941: Jaru, 
in, 113 

Short wave diathermy, 1941: May, 

SIS 

Shoulder, periarthritis of, 1940: 
March, 525 

Shwartzman phenomenon, 1942: Jan., 

36 

Sick headache, 1940: March, 2S5 
Sickle cell anemia, 1942: Jan., 224 
roentcen diagnosis, 1941: May, 
671 

Sickness absenteeism rates in indus- 
try, 1942: July, 1105 
ben^t organizations, comparison of 
sickness rates, 1942: July, 1109 
disabilitt-, in industry, factors con- 
cerned, 1942: July, 1110 
measurement among industrial 
workers, 1942: July, 1105 
prevention, in industrj-, 1942: July, 
1145 

Sidero-silicosis, 1942: July, 1239 
Siderosis, 1942: July, 1239, 1243 
Sizmoidoscopy, 1942: May, 763 
Silicons, 1942: July, 1239, 1245 
rapidly developing, 1942: July, 1256 
roentgen diagnoas, 1941: March, 

tuberculosis and, 1942: July, 1249 
Silver nitrate in hemorrhagic peptic 
ulcer, 1942; May, 657 
in impetigo contagiosa, 1942: 
Jan., 17i 

Simmonds’ disease, 1940: Julv, 955; 
1942: Nov.. 1672, 1714' 
anorexia nen'osa and. 1941: May, 
756 

ncurocenic factors, 1942: Nov,, 
1011 

Sinus headache, 1940: March, 2S9 
pericranii, 1941: July, 1104 
thromboris, cavernous, sulfonamides 
in, 1942: Sept., I3S2 
cerebral, 1941: March, 500 
Sinus^ intracranial, thrombosis of, 
1042; March. 330 

paranasal, diseases of, 1940: March, 
314. See also S:r;usi:is. 
tumors of. headache in, 1940: 
March, 315 

Sinusitis, acute, 1940: March, 314 
arthritis and. 1940; Nov., 1677 
headache due to, 1940: March, 313 
medical diathermy in, 1940: March 
550 
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Sinusitis, roentgen treatment, 1941: 
July, 959, 963 

sulfonamides in, 1942: Sept-, 13/9 
treatment, 1942: Sept., 1511 
local, by general practitioner, 
1942: Sept., 1316 
bv rhinologist, 1942: Sept., 1522 
Skeleton, injuries, 1941: March, 382 
Skin, atrophy, in aged, 1940: Jan., 
139, 144 

care, in aged, 1940: Jan., 142 
cleansers, industrial, 1942: July, 
1195, 1203 

list of, giving compotition, 
1942: July, 1211 
synthetic wetting agents and 
detergents, 1942: July, 1204 
damage by chemical warfare agents, 
1941: Nov., 16S6 
diseases, common, 1941: Jan., 181 
erythema group, etiology, 1942: 
Jan., 159 

in infants and children, 1942: 
Jan., 163 

in militarj- forces, 1941: Nov., 
1677 

miscellaneous, 1942: Jan., 175 
radium treatment, 1942: Jan., 
123, 132 

roentgen treatment, 1941: Julv, 
965; 1942: Jan.. 123 
s>Tnpoaum on, 1942: Jan., 1 
vitamin A. and, 1942: May, 981 
vitamins in, 1942: Jan., 47 
fungous infections, 1942: Jan., 131 
in mHitarv' forces, 1941: Nov, 
1683 

in disease of h'poid metabolism, 
1940: July, 1249 
leukemic lesions, 1942: Jan., 3 
pyogem'c infections, JP42.- Jan., S3 
radiotherapy damage, 194^- Tan 
137 - - j •> 

syphilidc lesions, 1942: Jan.., 63 
tests in gastro-intestinal allergv 
1942: May, 746 

treatment, in aged, 1940: Jan., 139 
tutorculosis, 1942: Jan., 74 
urut of roentgen rays, 1941: JnJv 
965 * ' ’ 

xanthomatosis, 1940: July, 1236 
SkuH, fracture, 1941: March 392 
398 . ’ ’ 

lahv’rinthine injurv in, 1941' 
Nov., 1655 

tumors, and conditions which may 
amulate them roentgenologically 
1941: July, 1105 
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Sling psyciirometer, 1942: July, 1181. 
1182 

Smanpos, 1940: Sept., 1530 
preyention, in military forces, 1941: 
Sept, 1463 

Snake venoms in hemophilia, 1940: 
May, 7(7, 800 

local use, in hemorrhage, 1940: 
May, 717 

Snellen test ctisn, 1942: Sept., 160S 
Soaps^ use of, in industrj', 1942: July, 

Sodium bicarbonate in addosis, 1942: 
March, 379 

Soldier’s heart, 1941: Nov., 1621 
Sore throat, differential diagnosis, 
mO: Sept., 1524 

streptococcal, 1940: Sept., 1525 j 
sulfanilamide in, 1941; March, i 
457 j 

ulcerative, 1940: Sept., 1527 | 

Spanish Civil War, surgical team of, 
1941: Nov., 1830 

Spasm, esophageal, 1940; Slarch, 
561 


Splenectomy, bone marron- examina- 
tion by sternal puncture as guide, 
1941; May, 666 

Splints, emergency, in fractures, 1942; 
March, 471-476 

for war wounded, 1941: Nov., 1764, 
1841 

Spondyh'tis deformans, 1940: July, 
1197 . 

Spondylolisthesis, 1940: July, 1202; 
1942: Sept., 1565 

Sprains, medical diathermy in, 1940: 
March, 546 

of ankle, 1941: Nov., 1855 
Sprays, nasal, in sinusitis, 1942: Sept., 
1519, 1520 

Staphylococcic infection in senile di- 
abetes, 1940: Jan., 126 
puerperal, 1941: May, 631, 640 
sulfonamides in, 1941: hfarch, 
469; 1942: Sept., 1580, 1542 
meiiingitis, 1941: Sept., 1312 
Station hospitals. Army, buildings, 
personnel and services, 1941: Nov., 
1533 


Spastic irritable bowel, 1940: Jan., 
193; 1942: Jan., 227, May, SOS 
Specific gravity test for shock, 1942: 
March, 423 

of renal function, 1940: Sept., 
1470 

Spectacles in the Service, 1941: Nor., 
16SO 

Speculum examination of cervix uteri, 
1940: Jan., 173 

Spermatogenesis, disturbances in, 
1942: Nor., 1860 

SpbenopaJatine neuralgia, 1940: 
March, 316 

Spinal cord lesions, pain from, 1941: 
Jan., 55 

tumors, contrast myelography in, 
1941; July, 1067 

fluid e.xaminaUon in sjTihilis, 1941: 
May, 832 

Spine, cervical, arthritis of, headache 
from, 1940: March, 329 
fusion of Hibbs, 1942: Sept., 1576 
lesions, roentgen diagnosis, medico- 
legal aspects, 1941: March, 337 
lumbosacual, anatomic v'ariatfons, 
1942: Sept, 1552 

Spirochaeia palh'da, darkfield identi- 
fication, 1941: May, 827 
ctaining characteristics, 1941: 
May, 828 _ . ^ . 

SplanditiicectorD}* ijypertcBSon, 

1942: Sept., 1434 


Status asthmatieus, 1942; March, 432 
epUepticus, 1941: Sept, 134S 
thymicolymphaticus, 1942: Nov., 
1776 

Stenger test for malingering in deaf- 
ness, 1941: Nov., 1663 
Stenosis, aortic, 1940: Sept, 1365 
Sterile couple, investigation of, 1940: 
Jan., 177 

Sterility, Huhner’s test, 1940: Jan., 
IS2 

hysterosalpingography in, 1940: 
Jan., ISO, 181 

male, diagnosis and treatment, 
1942: Nov,, 1S37 

pregnant marcs’ serum in, 1940: 


July, 1073 

roentgen treatment, 1941: July, 
972 

Rubin test, 1940: Jan., ISO 
vitamins and, 1941: May, 616 
Slemal puncture, bone marrow ex- 
amination by, 1941: May, 663 
Stethoscope test for malingering in 
deafness, 1941: Nov., 1664 
StSbestrol, 1941: Jan., 158, IW 
in amenorrhea of Frohlicb's 5>'n- 
drome, 1942: Nov., 1841 
Stippling of eo'throcytes in lead poi- 
soning, 1942: July, 1265 
jtomacb, carcinoma of, gastroscopy 
in, 1940: March, 514 
in aged, 1940: Jan., 13 



iNDEs: TO TOLTO.IES 24, 25 AND 26 (1940-1942) 1987 


Stonmch. cardnonn. o£, in mHitary i 
forces, 1941: Nov^ 1S64 
roenteen diagnosis, 1941: Jvdy, 

Ilfs 

serum enrymes in, 1940: July, 
1I4S 

contents, examination, 1941: March, 

363 

dilatation, acute, 1942: March, 364 
diseases, gastroscopj- in, 1942: May, 

701 

in old people, 1940: Jan^ 13 
pain in, 1941: Jan^ 17 j 

role of gastroscopy in, 1940: 
March, 493 

examination, technic, 1941: March, 

359 

hemorrhace from, 1942: March, 
332, 562 

leaons, roentgen diagnosis, 1940: 
Sept, 1542 

postoperative symptoms, gastros- 
copy in, 1940: March, 519 
psychosomatic disorders, 1942: May, 
S77 

resection, subtotal, for peptic ulcer, 
1942: May, 673 

secretorv status, 1942; May, S9S 
ulcer, 1941: Sept, 1363; 1942; May, 
643. See also Pcplic tdur. 
choice of treatment, 1942; May, 
671 

gastroscopy in, 1940: March, 505; 

1942: May, 706 
pain in, 1941: Jan,, 17 
roenteen diacnosis, 1941: Julv, 
1117 

Strabismus, 1942: May. 939 I 

Strain of lower back,’ 1940; Nov., 
1761 

postural, 1940: July, 1196 
Streptococcal infections, in militarv 
forces, 1941: Nov., 1607 
puerperal, 1941: May, 631, 634, 
640 

scarlet fever conrnfescent serum 
in, 1941: Jan., 224 
sulfonamides in, 1941: March, 
437; 1942: Sept, 1377, 1340 
larj-ndtis, 1940: Sept, 1329 
mcninritis, 1941: March, 495; 
Sept, 1-99 

pneumonia, 1940: Sept, 1431 
sore throat, 1940: Sept, 1323 
Stricture of urethra, 1940: Nov,. ISOS- 
1941: Jan, 231 

Strophanthin in heart failare 1940' 
May, S77 


Struma, Riedel’s, 1940: July, 1016 
Strump^-Marie encephalitis. 1941 : 
March, 501 

Sturge-Weber syndrome, 1941: July, 
1104 

Subarachnoid hemorrhage, 1941 : 

March, 395, 400, 499 _ 
spontaneous, headache in, 1940: 
Match, 304, 326 

Subdural hematoma, 1941: Alarch, 
369, 49S 

headache in, 1940: March, 304 
Submarine Service, examination for, 
1941: Nov., ISIS 

Subungual exostosis, 1941: Kov., 1S54 
Sunocation, 1942: March, 323 
Suicide by mercury ingestion, 1941: 
March, 403 

bv veronal ingestion, 1941: March, 
'413 

[ by violence, 1941: March, 423 
1 Sub'adiaaine in acute infections, JP42 ; 
Nov., 1799, ISIO 

in carbuncle or furuncle, 1942: 
Sept., 1SS2 

in colon bacillus arthritis, 1942: 
Sept, 1544 

in diabetic gangrene, 1942: Sept, 
1465 

in erysipelas, 1942: Sept, 1378 
in gas gangrene, 1942: Sept, 13S6 
in gonococcal infections, 1942: 
Sept,, 13S3, 1333 

in hemolj-tic streptococcus menin- 
ptis, 1941: Sept., 1301 
in influenzal menindtis, 1942: Sept, 
13S6 

in meningococcal infections, 1941: 
Sept, 1293; 1942: Sept, 13S4, 
1543 

in otitis media, 1942; Sept, 131S, 
152S 

in pneumococcal arthritis, 294?- 
Sept, 1346 

in pneumococcal meningitis, 1941 • 
Sept., 1305; 1942; Sept, 13S2 
in pneumonia, 1941: Sept, 1201- 
1942: Sept, 14SS 

io fever, 1942: Sept, 1378 

in sinusitis, 1942: Sept, 1318, 152S 
in staphylococcal infections, 294?- 
Sept, 13S0 

in streptococcal infections, 294?- 
Sept., 1377 

in urinary traa infections, 1942- 
Sept, 1382 

toxic reactions. 2942; Nov isas- 

2942; Sept, 1376 
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Sulfaguanidine in bacillary dysentery. 

IW: Sept., 1394 
Sulfanilamide, March, 453 
blood reactions, bone'marroiy exam- 
ination by sternal puncture in. 
May, 663 

dosage and administration, 7P4I.* 
March, 454 ■ 

hemol 3 -tic anemia due to, /P40.- 
Sept., 1451 

in acute infections, IP41.- Nov., 
1/99, 1809 

in arthritis, JP40: Nov., 1/31 
in bums, 1941; Nov., 1832 
in chancroid, 1941: March, 459 
in common cold, 1941: Jan., 197 | 

in compound fracture, 1942; March, 
491 

in diabetic gangrene, 1942: Sept., 
1463 

in erysipelas, 1942: Jan., 91, Sept., 
1378 

in gas gangrene, 1941: March, 460; 
1942: Sept., 13S6 

in gonococcal infections, 1942: 

Sept., 1385, 1533, 1536 
in hemolytic streptococcal infec- 
tions, 1941 ; March, 45 7, Sept, 1301 
in influenzal meningitis, 1941: Sept, 
1312; 1942: Sept., 13S6 
in lupus erythematosus, 1942: Jan., 

44 

in lymphogranuloma venereum for 
arthritis, 1942: Sept., 1546 
in meningococcal infections, 1941: 

March, 459, Sept., 1295 
in otitis media, 1941; May, 697 
in pneumonia, 1941; Sept, 1200, 
Nov., 1603; 1942: Sept, 1488 
in puerperal infections, 1941: May, 

637 

in pulmonary abscess, 1941: March, 

550 

in rheumatic subjects, prophylactic 
use, 1940: Maj', 633 
in scarlet fever, 1941: Sept., 280; 
1942: Sept., 1378 

in streptococcal infections, 1942: 
Sept, 1377 

in urinary tract infections, 1940: 
Sept, 1475; 1941: March, 461, 
Sept., 1427 

in war injuries, 1941: h^ov., 1836 
in wound therapy, 1941: March, 

382, 3S5, Sept., 1475 
toxic reactions, 1941: March, 462, 

475, 476, Nov., 1803 ; 1942: Sept., ' 
13*5 


Sulfanilylguanidine, 1941: March, 471 
in acute infections, J94I: Nov., 1810 
Sulfapj-ridine, 1941: March, 463 
in acute infections, 1941: Nov., 
1799, 1809 

in bacterial endocarditis, 1941: 
Sept., 1183 

in gonorrhea, 1941: March, 470; 

1942: Sept., 1385 
in influenzal mem'ngitis, 1941: Sept., 
1312; 1942: Sept, 1386 
in meningococcal meningitis, 1941: 
Nov., 1605 

in otitis media, 1941: May, 698 
in pneumococcal meningitis, 1940: 
Nov., 1789; 1941: March, 469, 
Sept., 1306; 1942: Sept., 1383 
in pneumonia, 1940: May, 639, 
Nov., 1789; 1941: Jan., 210, 
March, 464, Sept., 1200, Nov., 
1603; 1942: Sept., MSS 
in staphylococcal irrfections, 1941: 
IMarch, 469 

in streptococcal infections, 1942: 
Sept., 1377 

intravenous use, 1940: May, 644 
to.xic reactions, 1940: May, 646; 
1941: March, 466, 475, 476, Nov., 
1803; 1942; Sept, 1375 
Suliatbiazole, 1941: March, 463 
in acute infections, 1941: Nov., 
1799, 1809 

in bacillaiy dysenterj', 1941; Sept., 
1394 

in carbuncle, 1942: Jan., 96, Sept., 
1382 

in colon bacillus arthritis, 1942: 
Sept., 1544 

in compound fracture, 1942: March, 

491 

in diabetic gangrene, 1942: Sept., 
1463 

in furuncle, 1942: Jan., 94, Sept., 
1382 

in gas gangrene, 1942: Sept., 1386 
in gonococcal arthritis, 1942: Sept., 
1534 

in gonorrhea, 1941: Jfarch, 470; 
1942: Sept., 13S5 

in impetigo conta^osa, 1942: Jan., 

172 

in influenzal meningitis, 1942: Sept., 

13S6 

in meningococcal meninritis, 1941: 

Sept, 1298, Nov., 1605 
in osteomyelitis, 1942: Sept., 1381 
in otitis media, 1941: May, 693; 
Sept, 1518, 1528 
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Sulfathiazole in pneumococcal arthri- 
tis, 1942: Sept., 1S46 
in pneumococcal meningitis, 1940: 
Nov., 17S9 

in pneumonia, 1940: Nov., 17S9; 
1941: Jan., 214, March, 464, 
Sept., 1201, Nov., 1603; 1942: 
Sept., 14SS 

in pulmonarv' abscess, 1941 : March, 
550 

in sinusitis, 1942: Sept., 132S 
in staphvlococcal infections. 1941: 

:March', 469; 1942: Sept, 13S0 
in streptococcal infections, 1942: 
Sept., 1377 

in urinarv tract infections, 1941: 
March,' 470, Sept., 1427; 1942: 
Sept., 13S2, 13S3 

in wound therapy, 1941: March, 
3S5 

toxic reactions, 1941: Slarch, 466, 
475, 476. Nov,, 1S03; 1942: 
Sept., 1376 

Sulfonamides. See also the individual 
drugs. 

activitv acainst various organisms, 
1941 : Nov., 160S 

in acute infections, 1941: Nov., 
1799 

in diabetic gangrene, 1942: Sept,, 
1462 

in gas gangrene, 1942: Sept, 13S6 
in gonococcal infections, 1942: 
Sept, 13S5, 1531 

in infectious arthri tides, 1942: Sept, 
1529 


Sulfonamides, toxicology, 1941: Nov., 
1S02;1P42: Sept, 1375, 1493,1494 
urinary lithiasis following, 1942: 
March, 352 

uses and abuses, 1941: March, 453 
Sulfur in arthritis, 1940: Nov., 1/30 
in impetigo contagiom, 1942: Jan.. 
171 

Sulkowitch’s test for hj-perparathy- 
roidism, 1940: July, 1030 
Suprarenri. See Adrenal. 

Sydenham’s chorea, fever therapy, 
1940: Sept., 1566 

Sympathectomy for cancer, 1941: 
Jan., 123 

postural maladaptation after, 1940: 
July, 1109 

Svncope in children, 1942: March, 
449 

in heart disease, 1940: Sept, 1319 
Svnovectomy in arthritis, 1940: Nov., 
'1741, 1747 

Svnovialis, phvsiologv, 1940: Nov., 
'1621 

Sv^philids, 1942: Jan., 66 
Syphilis, cutaneous, 1942; Jan., 65 
early, treatment, 1941: May, 775 
eruptions of. See Syphilids. 
in military forces, 1941: Nov., 1691 
in old people, treatment, cautions, 
1940: Jan., S 

laboratory diagnosis, 1941: Mav, 
S27 

of central nervous sj'stem, military 
service and, 1941: Nov., 1725, 
1/51 


in meningococcal infections, 1942: 
Sept., 13S4 

in pneumococcal infections, 1942: 
Sept, 13S3 

in pneumonia, 1941: Sept, 1199; 
1942: Sept., 15S3 

in sinusitis, 1942: Sept, ISIS. 153S 
in staphylococcal infections, 1942: 
Sept, 13S0 

in streptococcal infections, 1942: 
Sept, 1377 

in urinary tract infections, 194’’ • 
Sept., 13S2, 13S4 

m virus infections, 1942; Sept, 13S7 
pharmacolog}-, 1941: Nov., ISOO 
prophylacUc uses, 1941: March, 473 
sUn eruption due to, 1942: Jan. 
14S 


therapy with, as haxard for workers 
wath industrial chemicals, 194'> • 
July, 1157 

present .status, 1942: Sept., 1375 


of coronary arteries, 1941: Mav, 
7S9 

of heart, 1941: Jan., 91, May, 7S9, 
792 

of stomach, roentgen diagnoas. 
1941: July, 1131 

serologic tests and interpretation, 
1941: May, S29, S30 
spinal fluid examination l94i - 
hlay, S32 

treatment 1942: Jan., 71 
S.vpMitic aortitis, 1941: Sept, 1185 

'cubtan-, 1941: Nov 
1677 ' * M 


T^es dorsalis, fever therapy, 1940* 
Sept,, 1560 

Tactic radicuhtis, 1941: Jan., 56 

auricular, paroxj-smal, 
19-,0: Mav-, 583, 827 
elertrocarcliography and, 1940: 
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Tachycardia, parosj-smal, 1941: Sent, 
1196; 1942: March, 321 
\-Mtricular, 1940: May, S9l 
Tacbi-pnes, 1940: Sept^ 1310 
Tamponade, cardiac, 1940: Sent 
1357, 13/2 ’ 

Target cell in Coole}'’s anemia, 1941 - 
May, 673 

Teeth, extraction, hemorrhage after, 
Russel] viper venom in, 1940 ’ 
May, 7SI 

infected, and arthritis, 1940: Nov- 
1675 ■’ 

problem of, in old people, 1940- 
Jan., 12 

Temperature, body, rcgulatioa of, 
1942: July, 1179 

effective, in industry, 1942: Jiffv, 
im, I1S6, IIS9 
Parsons-McConnell chart, 1942: 
July, 11S7 

enriromnental, measuring, 1942: 
July, H&l 

Tennis eibow, medical diathermy for, 
1940: ifarch, 546 

Tenosj-noWtis, Achilles, in soldiers, 
1941: Nov., 1S53 

medical diatfaerany in, 1940: March, 

Is 4-6 

Teratoma of pituitary body, 1941: 
Jan., 1S3 

Testicles, 1940: July, 1037 
deficiency', diatmoas and treatment, 
1942; Nov,, ‘1567 

functional disturbances, in aged, 
1940: Jao; S2 

malignant tumors, roentgen treat- 
ment, 1941: July, 1002 
Testimony, court, by doctor, 1941: 

March, 303, 3I5, 434 
Testosterone, 1940: Jan., S2, S6, July, 
105S; 1941.- Jan., 159, 164 
in benign prostatic obstruction, 
1940: July, 1065 

in cryptorchidism, 1040: July, 1062 
in impotence, 1940: July, lOM, 1065 
in O'-arian dysfunction, 1940: July, 
1076 

in male hypogonadism, 1942: Xov., 

ISSS 

preparations, 1942: Nov., iSSS 
Tests, laboratory, as aid in diagnosfe 
and treatment, 1942: Sept, 

1591 

in gsstco-intestina) disorders, 
1942: May, S95 

relation to practicing physidan, 
1941: May, S23 { 
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Tetanus in infants and children, 1941: 
March, S07 

neonatorum, 1941: March, 491 
prevention, in militan' forces, 1941: 
Sept, 1475 

Tetany follotring thyroidectomy, 
1941: Sept., 1357 
from hyperventilation, 1940: July, 

I 1021 

' infantile, 1940: May, 766; 1941: 
March, 502 

of netvborn, 1941: March, 4SS 
parathyroid, 1940: March, 443, 446, 
May, 767, SS3, July, 1020, 1022, 
1024 

Thecoma, 1942: Xov., 1S26 
Tbeelin, 1941: Jan., 162 
Therapeutics, rational, 1940: May, 577 
Therapy, recent advances, syunpoaum 
DO, 1940: May, 577 
Thermometers for air temperature, 
1942: July, nsi 
Thermotherapy, 1941: May, SIS 
Thiamine in alcoholism, JP42r March, 
412 

dosages. 1942: Sept, 136S 
in Meniere’s syndrome, 1940: 

March, 535, 537 
in pregnancy, 1941; May, 621 
in skin diseases, 1942; Jan., 54 
laboratory- tests, 1942; Sept., 1392 
therapeutic uses, 1940: May, 733, 
/44 

Thiocyanates in hypertension, 1942: 
Sept. 1430 

ITjoradc organs, roentgen examina- 
tion, risks to physician, 1941: July, 
1013 

Thoracoplasty in tuberculosis, 1942: 
March, 555 

Thorium dioxide sol, contrast myelog- 
raphy with, 1941: July, 10S9 
f Throat, war injuries, 1941: Xov., 

1665 

Thromboangiitis obliterans, 1942: 

March, 338, Sept^ 1463 
pain of, 1941: Jan., 79 
Thrcimbocytopenic purpura, 1940; 
Sept., 1456 

ThrombopaUiy, constitutional, 1941: 
May, 66S 

Thrombophlebitis, 1942: Sept., 1475 
deep, acetvl-beta-metbyldiDljne in, 
1940: May, S23 
pain of, 3P4I; Jan, 84 
peripheral, 1942: Match, 341 
Thromboplastins in heanophnia, 1940: 

May, 793 
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ThrombosiSj cerebral, 1S42: ilarch, 

327 

coronaiT. See Coronary thrombosis. 
mesenteric, 1942: itarcb, 334, ilay. 

7S1 

ol deep veins, 1942: Sept,, 1472 
of intracraraal annses, 1942: March, 

330 

of snpernda] veins, 1942: March. 

341, Sept-, 1473 

'puimonary, 1942: Marcb, 330, 41S 
siniis, cerebral. 1941: Jla^, 500 
Thrush. lP-2.- Jan,, 160 
Thjraic hyperpla^, 1942: Nov„ 
1771 

Thjvoid crisis, 1942: Xov.. 1727 
desiccated, in Frohlich’s svndrotne. 
1942: Xov., 1S3S 
in hypDthvroidism, 1942: Kov., 
1716, 17i7 

in prevention oi colds, 1941: 
Jan,, 202 

pland, disease, 1940: July, 991; 
1942: Xov., 1711 
in aged, 1940: Jan,, 79 
malipiancj- of, 1942: Xov., 1733 
roentsen treatment, 1941: 
July, 955 

tuberculosis, 1940: July. 1017 
therapy, in arthritis, 1940: Xov,, 
1693 

in ovarian dvsfunctjon, 1940: 
July, 1070 

in vromen, 19-1: May. 603 
rvith anterior pituitary extract in 
hr-pogonadisra, 1942: Xov„ 
ISSZ 

Thyroidectomy for adenomatous goi- 
ter. 1940: July, 994, 993 
ior hyperthvToidism, 194Z: Xov, 
1725 

preoperative and postoperative care, 
1941: Sept,, isac; igiz; Xov., 
1726, 1741 

TorvoMtis, 1940: July, loiS; 1942; 
Xov., 1749 

Hashimoto’c, 1940: Julv, ioi6 
non-^jppurative. 194Z: Xov,. 1735 
Thyrotosic heart failare, 1942: Xov, 
1723 

Thyrotoiicosis vrith cardiac disabil- 
it>-, 1940: Sept,, 1332 
Th\-TOtrop:c hormone, 1940; Julv 
939; 3942; Xov., 1653 
Thr-roiin in hypotir-roidism, 394’- 
Xov., 1717 

'■'T^ lari’ in ^rar injuries, 1941: 
Xov, 3342 


Tinea, 1942: Jan., 151_ 
cruris, 1942: Jan, 159 
marginatum, 1942: Jan, 1S9 
tonsurans, 1942: Jan., 161 
Tobacco, use of, in hj-pertension, 
1942: Sept,. 1428 

Toenails, ingrovrins, 1941 : Xov, 1SS4 
Toes, deformities, in soldiers, 1941: 
Xov, 1833 

fifth, coneenital deformity, 1941: 
Jan., 114 

Toncue, rear urounds, 1941: Xov, 
1670 

Tonsillectomy, hemorrfege after, Rus- 
sell viper venom in, 1940: May, 
7SI, 784 

relation to incidence of poliomyel- 
itis. 39-3; May, 6SS 
Tonsillitis, 1940: Sept,, 1324 
sulfonamides in, 1942: Sept., 1379 
Tonsils, infected, and arthritis, 1940: 
Xov, 1676 

Tophi, 1Q40: Match. 436 
Tormina intestinorum nervosa, 1942: 
May. SSa 

Torticollis of central origin, 1941: 
May, 747 

Toaemia, hemo-irradiation in, 1940: 
May, 730 

oi pregnancy, 1940: July, 1151 
Toric properties of selected Iss famil- 
iar metals, 1942: July, 1281 
Tracheobronchial tuberculosis, 1942: 
March, 564, 600 

Trachoma, sulfanilamide in, 1941: 
March, -62 

Transfusions, blood, in chronic ulcer- 
ative colitis, 1940: May, 703 
in hemophilia, 1940: May, SOI 
in peptic ulcer, 1942: May, 660 
use oi preserved blood, limita- 
tions in. 1940: Mat-, 705 
test in hemorrhasic peptic ulcer, 
1942: May, 675 

Transportation in fractures, 1942: 
Of arch, 4 / / 

oi tear Tvounded. 1941: Xov^ 1768 
Transverse processes, sacralization of 
1942: Sept,, 1360 

Trauma in diabetes. 1941; Sept^ 1213 
oi abdomen. .J9-2: Mav, 783 
oi eyes. 1942: 3Iay, 953 
of bead, headacie after, 1940: 

March, 305, July, 1164 
of heart, jpry.- March, 317 
Treatment, specific methods, svmpo- 
sum on, 3943: Sept, 1177 ;'j94’; 
Sept, 1347 
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Trench foot, 1041: Nov., IS57 
Tricfunosis, fever in, 1041: Jan., 294 
Trichomonas leukorrhea, treatment, 
1040: May, 915 

vaginitis, 1942: Jan., 203, 205, 208 
Trichophj’tin, 1942: Jan., 151 
Trichophytosis in militarv forces, 
1941: Nov., 1680, 1683 
Tricbosis, roentgen treatment, 1941: 
July, 969 

Ti^odarsen in ^-philis, 1941: May, j 
777 ’ 

Troops, militaiv, feeding of, 1941: 
Ahv., 1699 

Tropical medicine in United States to- 
day, 1942: Sept., 1615 
Tuberculin test, 1941: Nov., 1566 
Truck drivers, fatigue among, study 
of, 1942: July, 1125 
Tuberculids, 1042: Jan., 29, 142 
Tuberculin test, 1042: March, 538, 
580 

Tuberculo-siUcosis, 1942: Jul}', 1250 
Tuberculosis, anorectal, 1042: March, 
598 

as a compensation problem, 1942: 
July, 1053 

cutaneous, 1042: Jan., 24 
cutis verrucosa, 1942: Jan., 27 
ectrapulmonaiy, 1042: March, S9S 
gastro-intestinal, 1042: March, 570, 
596, Jlay, 819 

genito-urinarj', 1942: March, 570, 

604 

in aged, 1040: Jan., 45 
infantile, 1042: March, 576 i 

inoculation, 1942: Jan., 77, 78 
intestinal, 1940: Jan., 233; 1942: 

JIarch, 596, May, 819 
juvenile, 1042: March, SS3 
medicolegal phases, in industry, 
1942: Julv, 1055 

miliaiy, 1942: March, 568, 602, 627 
in infants, 1942: ifarch, 582 
of adrenal gland, 1942: March, 

60S 

of bones and joints, 1942: March, 

605 

of car, nose and throat, 1942: 
March, 601 

of kidney, 1942: March, 603 
of larymc, 1942: March, 569, 599 
of Kunph glands, 1942: March, 566, 

607 

of meninges, 1942: March, S6S, 60S 
of peritoneum, 1942: March, 611 
of pleura, 1942: March, 609 
of thyroid gland, 1940: July, 1017 


5 AND 26 ( 1940 - 1942 ) 

Tuberculosis, pulmonary, and military 
medicine, 1941: Nov., 153 
basal diagnosis, 1940: March, 461 
chemotherapy, 1941: Sept., 1211 
comph'cations, management, 1942: 
March, 559 

conditions simulating, 1941: Sept., 
1248 

control during World War I, 
1941: Nov., 1566 
in present mih'tarj' emergeno', 
1941: Nov., 1578 
diagnosis, 1941; Sept., 1239, Nov., 
1566; 1942: March, 527 
in children, 1942: hfarch, 575 
fever in, 1941: Jan., 289 
importance in U. S. Arm,v, 1941: 
Nov., 1773 

in military forces, 1941: Nov, 
15S3 

economic aspect, 1941: Nov., 
1574 

miniature film roentgen surs’eys, 
1942: March, 634 
pathogenesis, 1941: Nov, 1557 
prevalence, 1941: Nov,, 1560 
primary and reinfection phases, 
1941: Nov., 1564 
rehabilitation of rejected Army 
enrollecs, 1941: Nov., 1586^ 
roentgen aspects, 1941: Nov, 
1787; 1942: March, 615 
diagnosis, importance in Army, 
1941: Nov., 1775 
sih'cosis and, 1942: July, 1249 
treatment, 1941: Sept, 1239, 
1942: March, 541 
in children, 1942: March, 575 
renal, in aged, 1940: Jan , 161 
symposium on, 1942: March, 527 
tracheobronchial, 1942: March, 564, 

600 

Tuberculous adenitis, radiologic treat- 
ment, 1941: July, 954, 963 
meningitis, 1941: March. 496 
peritonitis, roentgen treatment, 
1941: July, 964 
pneumonia, 1942: March, 561 
salpingitis. 1941: Jan , 39 
Tularenua, fever in, 1941: Jan., 291 
prevention, in mditary forces, 1941 : 

Sept., 1472 

Tumors, benign, radium treatment, 

1941: July, 946 

bypopbvscal stalk, 1942: Nov, 
16S0,'l7O4, 1708 

intracranial, head pain from, 1941 : 

Jan., 4, 12 
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TumQR, rmlignant, roentgen treat- 
ment, 1941: July, 
of adreiial cortex, 2P40: j^yi 1^9 > 
ZP42: Kov., ISll 
meduUa, 1940: July, 10S4, 1055; 
1942: Nov., 1S06 
of bladder, 1941: Jan., 26S 
of bone, roentgen diagnoas, 1941: 
July, 1041 
roentgen treatment, JP-flr July, 
1004 

of brain, eJectroencepbalograpby 
in, 1941: Sept., 14S6 
headache in, 1940: March, 305, 
July, 1160 

of esophagus, benign, 1940: March, 
S60 

of kidney, roentgen diagnosis, 1940: 
March, 411 

of lung, 1940: March, 464 
of meninges, headache in, 1940; 
March, 304 

of nose and sinuses, headaches due 
to, 1940; March, 315 
of ovary naih endocrine mamfesta- 
tions, diacnosis and treatment, 
1942: Nov., 1S1< 

of pituitary gland, 1942: Nov., 1679 
surgical treatment, indications. 
1942: Nov., 1697 
of rectum, 1942: May, 76S 
of scalp and skull, roentgen studv, 
1941: July, 1105 

of spinal cord, contrast myelog- 
raphy in, 1941: July, 1057 
pain in, 1941 : Jan., 35 
pelvic, pain in. 1941: Jan., 43 
Typhoid fever, J94J: Jan., 291 

in military forces, 1941: Sept., 
46S, Nov., 1601 

Tjphoidal arthritis, sulfonamides in, 
1942: Sept., 1S4S 
Tjphus fever, 1941: Sept^ 1473 

t/cnEK, duodenal. See DuodcTUiJ ulcer 
and Peptic ulcer. 

gastric. Sec Stomach, ulcer and 
Peptic ulcer. 

Hunner’s, 1941; Jan., 265 
peptic. See Peptic ulcer. 
prepyloric, roentgen diagnosis, 1940: 
Sept., 1543 

s-aricose, 1940; May, S21, 901, 907; 
1942: Sept., 14S1 

Wtrariolet irrachalion, 1940: hlav, 
, 424; 1941: May, S19 
m arthritis, 1940: Nov., 16S9 
in erysipelas, 194’; Jan., 91 


Ultraviolet irradiation in impetigo 
contagiosa, 1942: Jan., 172 
of autotransfused blood, 1940: 
May, <25 

of environment to control com- 
municable diseases, 1941 : Nov., 
1S9S 

Unconscious injured person, care of, 
1941: March, 3S9 

Underreater ererrises, 1941: May, S2l 
Undulant fever, 1940: Nov,, 1640; 
1941; Jan., 290 

arthritis of, sulfonamides in. 
1942: Sept., 1546 

Uranium, investigation of, 1941: July, 
S73 

Urea clearance test of renal function, 
1940: Sept., 1471; 1942: Sept., 1396 
Uremia, headache in, 1940; March, 366 
in nephritis, 1941: Sept., 1414 
Uremic sj-mptoms, postoperative, 
1942: March, 355 
Ureter, injuries, 1941: March, 579 
pain from, 1941; Jan., 24 
Urethra, female, cysts, 1941 ; Jan., 24S 
ciiverticulum, 1941: Jan,, 253 
polyps, 1941: Jan., 24S 
stricture, 1941: Jan.. 231 
urologic conditions, 1940: Nov., 
1501 

male, injuries, 1941: Marth, 3S1 
Urethral carundes, 1940: Jan., 67, 
Nov,, 1509; 1941: Jan., 255 
Urethritis in female, 1940; Nov., 1502 
chronic granular and cicatridal, 
1941; Jan., 246 

Uric add in blood in gout, 1940: 
March, 434 

Urinary lithiasis foUorving sulfonam- 
ides, 1942: March, 552 
tract infection, arthritis and, 1940: 
Nov., 16S0 

chemotherapy, 1941: March, 
461, 470, Sept,. 1437; ipeo.- 
Sept., 13S3, 13S4 
management, I94l: Sept., 1419 
mandelic add in, 1940: Sept., 
1473; 1P41; Sept., 1426 
methenamine in, 1941- Sent, 
1431 ■ ’ 

neoaesphenamine in, 1941 ■ 
Sept., 1431 

sulfonamides in. 1940: Sept. 
I4iS; 1941: March, 461, 476’ 
Sept, 1427; W’; Sept, 
l.’S’, 1354 

loWM, in female, chronic diseases, 
1941: Jan., 243 
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Urine, retention, acute, 1942: March 
343 


vitamin levels, IP42; Sept., 13 £>5 
Urobilinogen test of hepatic function. 
1942; Sept., 1402 

Urogastrone in peptic ulcer, 1942: 
May, 653 

Urography, excretory, in renal tu- 
mors, 1940: March, 411 
Uro logic conditions in aged, 1940: 
Jan., 157 

Urticaria, 1940: Jan., 1S4; 1941: Jan., 
191, March, 537; 1942: Jan., 145, 
March, 437 

bistaminase in, clinical results, 1941: 
May, 860 

papular, of childhood, 1942: Jan., 
163 

Uterine bleeding, atypical, 1940. 
July, 1069 

in carcinoma of cervix, 1941: 
July, 887 

Uterus, carcinoma, radium treatment, 
1941: July, 909 

roentgen treatment, 1941: July, 
1006 

cervix. See Cervix uteri, 
dilatation and curettage, 1940: 

Jan., 174, July, 1088 
diseases, abdominal pain in, 1941: 
Jan., 28 

examination, 1940: Jan., 169 
bimanual, 1940: Jan., 171 
fibromyoma, 1941: Jan., 47 
radiologic treatment, 1941: July, 
949, 1006 

retrodisplacements of, /P40.- Jan , 
169 

rupture, 1942: March, 503 

Vaccines in arthritis, 1940: Nov., 
1642, 177S 

in prevention of colds, 1941: Jan., 
203 

Vagina, carcinoma, radium treatment, 
1941: July, 911 

Vaginal antisepsis, antenatal, in pre- 
vention of ophthalmia neonato- 
rum, 1940: Nov., 1857 
discharges, etiologic diagnosis, 1942: 
Jan., 202 

in carcinoma of cervix, 1941: 
July, 887 

relaxation in aged, 1940: Jan., 66 


Vaginitis of infants and children, 
1940: May, 917 

senile, 1940: Jan., 66, May, 916, 
July, 1072 

vitamins in, 1941: May, 624 
Trichomonas, 1940: May, 915; 
1942; Jan., 203, 205, 208 
Van den Bergb reaction, 1942: May, 
901, Sept., 1404 

Varices, esophageal, 1940: March, 564 
Varicose eczema with eczematids, 
1942: Jan., 105 

ulcers, 1940; May, 821, 901; 1942: 

Sept., 1481 
veins, 1940: May, 901 ; 1942: Sept., 
1481 

thrombosis in, 1942: Sept., 1480 
Varicosities, 1942: March, 341 
Varm'sh remover dermatitis, 1942: 
Jan., 25 

Vascular anomah'es of skull, 1941: 
July, 1107 

disease, intra-abdominal, pain in, 
1941: Jan., 26 

of aged, fundus changes in, 1940: 
Jan., 131 

peripheral, 1940: May, 819; 1942: 
Sept., 1457 

in polycythemia, 1940: March, 
485 

emergendes, 1942: March, 325 
Vasomotor centers, 1940: July, 1100 
rhinitis, bistaminase in, clim'cal re- 
sults, 1941: May, 859 
Velometer, 1942: July, 172 
Venereal disease, diagnosis, laboratory 
assistance in, 1941: May, 827 
prevention, in military forces, 
1941: Sept., 1470 
Venom, snake, in hemophilia, 1940: 
May, 777, 800 

local use, in hemorrhage, 1940: 
May, 777 
Venous thrombosis, deep, 1942: Sept., 
1472 

peripheral, 1942: March, 341, 
Sept., 1478 

Ventilation, c.xhaust, in factories, 
1942: July, 1169 
in industry, 1942: July, H®* 
Ventricular tachycardia, 1P40: May, 

591 

Veronal ingesrion, sufe/de from, 1941: 
March, 4l5 


Vaginitis, gonorrheal, 1940: May, 915, treatment, , 

^Tuly 1072; 1942: Jan., 203 Verruca acuminata, 1942: Jan., I9I 

Mraiha, 1940: May, 916 planUris, roentgen treatment, 1941. 

mycotic 1942: Jan., 203, 207, 209 July, 9,0 
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Verruca, senile, 1940: Jan^ 141 
nilearis, 1942: Jan., 190 
radiologic treatment, 1941: July, 

953, 910 

Verson, Braxton Hicks, in placenta 
praeiia, 1941: May, 653 
external, in breech pieentation, 
1941: Jan., 278 

Vertebrae, articular facets, infiamma- 
tion in, 1941: Jan., 71 
cervical, disease of, head pain from, 

. 1941: Jan., 7, 13 
fifth lumbar, posterior prominence, 
Ipaa; SepL, 155S 

Vesicant aeents, skin damage by, 
1943; Xov., 16S6 

Vidian neuralgia, 1940: March, 316 
Mgantol, 1940: May, 767 
ilnethene anesthesia, 1941: hlarch, 588 
Violence, homicide and suicide by, 
1941: March, 425 

Vio.nerol.. 1920: May, 761; 1942: 
Jan., 60 

in pregnancy, 1941; May, 622 
Virilism, adrenal, 1940: July, 104S; 

1942: Xov., ISll 
Virus infections, sulfonamides in, 
1942: Sept., I3S7 
pneumonia, 1940: Sept, 1430 
Vision, vitamin A in, 1942: May, 965 
Visual disturbances in chromophobe 
adenoma of pituitary, 1940: 
July, 934 

in pituitary- adenoma, 1942; 
Kov., 16S1, 16S4-16S7, 1692, 
1699, 1702 

reciuirements of U. S. Kavy and 
Marine Corps, 1941: Vov, 1639 
Mtamin A. clinical considerations, 
1942: May, 965, Sept., 1369 
in lactation, 1941; May, 627 
in pregnancy, 1941: ilay. 623 
laboratory tests, 1942: Sept., 1592 
Vtamin B, in mieraine, 1941: Sept, 
1525 

laboratory tests, 1942.- Sept, 1392 
saturation tests, 1940: Mav, 745 
sources, 1942: Sept, 1364' 
therapeutic use, recent advances, 
1940: hlay, 733 

Vitamin Bi, as hypnotic and sedative. 
1940; May, 603 

deficicniy, 1940: May, 757, Sept, 
1361 

in incurable cancer, 1940; Mav 
601 ■ ’ 
in lactaUon, 1941: Mas-, 626 
m pregnancy, 1941: May, 620 


Mtamin Bg in pregnancy, 1941: May, 
621 

Vitamin Bo hydrochlonde, therapy 
rrith, 1940: May, 733, 739 
Vtamin C, absorption test, 1940: 
May, 744 

as hvpnotic and sedative, 1940: ' 
May, 604 

deficiency, 1940: May, 750; 
Sept, 1455 

in lactation, 1941: May, 626 
in pregnancy, 1941; Alay, 622 
laboratory tests, 1942: Sept, 1394 
renal retention, compensating for, 
in tests, 1940: May, 743 
therapy rrith, 1940: May, 743, 
752 

in chronic ulcerative colitis, 
1940: hfay, 695 
Vitamin D, 1940: May, 761 

clinical uses, 1942: Sept., 1369 
in arthritis, 1940: ?Cov., 1732 
in lactation, 1941: May, 627 
in postoperative parathyroid tet- 
any, 1940: March, 445 
in pregnancy, 1941: May, 622 
therapy in dfildren, 1940: May, 
765 

recent advances, 1940: May, 7S9 
Vitamin Da, 1940: J'lay, 760, 761 
Vitamin D3, 1940: May, 760, 761 
Vitamin Dr, 1940: May, 761 
Vitamin Do, 1940: May, 761 
Vitamin E, in amyotrophic lateral 
sdcroas, 1940: May, 775 
in habituaj abortion, 1941: May, 
616 

in lactation, 1941: May, 625 
in prevention of stillbirths, 1941: 
hlay, 617 

in sterility, 1941: May, 616 
in threatened abortion, 1940: 
July, 1077 

Vitamin K, 1941: May, 617, 659 
in habitual abortion. 1941: Mav 

r - * 


617 

in hemorrhagic disease, 1940: 
July, 1077, Sept., 1457; 1942; 
May, 619, 661 

m lactation, 1941 : May, 625 
in liver dysfunction, 1942: May, 
S49 

laboratory tests, 1942.- SepL, 1395 
relation to prothrombin, 1941 • 
ilay, 659 

therapeutic test, 1922: ilay, 903 
May, 660, Sept., 
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Vitamin therapy in arthritis, 1940: 
Nov, 1665 

in peptic ulcer, 1941; Sept, 
1367 

in psychoses, 1942: March, 407 
m pulmonary abscess, 1941: 
March, SSI 

Vitamins, daily needs, 1942; Sept, 
1349 

deficiencies, causes, 1942: Sept , 1353 
in chronic ulcerative cohtis, 1940: 
May, 695 

laboratory tests, 1942; Sept , 1391 
primary and secondary, 1942; 
Jan , 49 

general practitioner and, 1942: 
Sept , 1347 

in common foods, 1942; Sept, 
1356 

m dermatology, 1942: Jan , 47 
in infant feeding, 1941: Sept, 1446 
m ophthalmologj’, 1942; May, 959, 
965 

pregnancy and, 1941: May, 615 
relation to poliomj elitis, 1941; 
May, 687, 689 

requirements, 1941; 24ov, 170S 
antepartum fetal and maternal, 
1941: May, 617 

in certam disorders, 1942: Sept , 
1363, 1371 

puerperal and neonatal, 1941: 
Maj, 625 

sources, 1941 Nov, 1705, 1942. 
Sept , 1364 

stenhty, fertihtj and abortion and, 
1941: May, 616 

supplementaiy, in workers’ diets, 
1942: Ju!}, 1075, 1155 
Vocal cord paral>sis in e-rophthalmic 
goiter, 1941: Sept, 1354 
Vobailus, 1942. Jlarch, 366 
Vomiting in cardiovascular disease, 
1940; March, 3S4, Sept, 1318 
in infants and children, 1942 May, 

125 

ner\ous, 1942: May, SS2 
Von Willebrand’s sj-ndrome, 1941 
May, 668 

Vuha, caranoma, radium treatment, 
1941: July, 911 
pruntus, 1942' Jan , US 
roentgen treatment, 1941: July, 

970 

Vuhntis atrophicans, 1940 Jan , 145 
Icukoplakic, 1940 Jan , 6S 
Vul^ovacinitis, laboratory’ diagnosis, 
1941: May, S3S 


War gas injuries, 1941; Nov., 1639, 
1675, 1686 

wounds, minor, treatment, 1941: 
Nov, 1829 
Warts, 1941: Jan, 190; 1942: Jan, 
190 

flat, 1942: Jan , 191, 194 
plantar, 1942; Jan, 191, 194 
in soldiers, 1941: Nov, 1851 
radium treatment, 1942: Jan, 
135 

radiologic treatment, 1941: July, 
953, 970 

seborrheic, 1942: Jan , 191, 193 
senile, 1940: Jan , 140, 144 
Waterhouse-Friderichsen syndrome, 
1940: July, 1041 
Weil’s disease, 1941: Sept, 1474 
in military forces, 1941; Nov, 
1868 

Wetting agents for industrial cleansers, 
1942: July, 1204 
WTieat germ, 1942: Sept , 136S 

in dermatomy osiUs, 1940 Mas, 
775 

Wboopmg cough, convalescent serum, 
1941. Jan, 235 

convulsions m, 1941: March, 
498 

differential diagnosis, 1940 Sept , 
1537 

Willett’s forceps, 1941 May, 642 
Wilms’ tumor, roentgen treatment, 
1941 July, 1001 

Winkclstcin intragastnc dnp in pep- 
tic ulcer, 1941 Sept , 1372 
Witness, doctor as, 1941 March, 

303, 434 

Work neck, length of, in iiar, 1942 
July, 1136 

Workers, industnal, diets of, 1942. 
July, 1058, 1076, 1079, 11S4 
ill health in, prevention, 1941 
Julv, 114S 

sickness among, meamrement, 
1942 Julv, 1103 

Workmen’s compen-ation, 1941 

M.arch, 347, 1942 July, 1035 
administration of, 1942 July, 
1040 

role of medianc, 1942 July, 

1040 

development of, 1942 Julv, 1036 
insurance, 1942 Julv, 1043 
medical relationship', 1942 
July, 1044 

legal-mcdical problem, 1942 
July, 1037 
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VTorbnea's compensation, ledflatiTe 
methods, 1942: July, 1039 
medicine and, 19-2: July, 1033 
tuberculosis as problem, 1942: 
July, 1033 

value of medical testimonv, 1942: 
July, 1042 

Workroom environment, studv of, 
lP-'2: July, 1163 

Wounded, evacuation of, 1941: Xov^ 
1630 

transportation of, 1941: Jsov, 
176S 

Wounds, chemotherapy, 19-1: ilarch, 
3S2 

infection, prevention in militarv 
forces, 19-:i: Sept^ 1474, Xov., 
1609 

Orr'S treatment, 19-tl: March, 3S3, 
Sept., 1473, Xov., 1S37 
EulionamidK in, 1942: Sept., 13S2 
war, closed plaster dressing in com- 
pound fracture, 1941: Xov., 
1S37 


Wounds, war, debridement, 1941: 
Xov., 1S34 

minor, treatment, 1941: ICoVt 1S29 

yAV TUTTAcvtA of cyelids, 1940: July, 
1260 

Xanthoma diabeticorum, 1940: July, 
1261 

disseminatum, 1940: July, 1239 
juvenile, 1940: July, 1256 
tuberosum, 1940: July, 1237 
Xanthomatosis, 1940: July, 1254 
skull in, 1941: July, 1114 
X-ray. See Rocr.lser.. 

Yitast, brewers, 1942: SepL, 1366 
in pregnancj-, 1941: May, 621 
im'ections, leukorrhea in, treatment, 
1940: May, 916 
of lip, 1942: Jan., 172 
or vagina, 1942: Jan., 203, 207, 
209 

Yellow fever in militarv forces, 1941: 
Xov., 1470, 1600 





